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Chapter 1 - Introduction 


CHAPTER 1: INTRODUCTION 

This document represents th^hird interim report of a multi-stage project that involves 
archaeological investigations ofa^^^Hparce^fpublic land administered by the Bureau of 
Land Management and located Redmond, Oregon (Figures 1.1 and 1.2). 

The Bureau of Land ManagemenHmtnns^it^ncedmond have entered into a collaborative 
agreement to manage the parcel as a public park. Currently undeveloped, the parcel contains five 
lava tube caves and a network of unmaintained dirt roads for access. Archaeological resources 
arc known to exist both inside and outside of the caves (Fagan 1998, Helzer 2003; 2002). The 
caves, along with the natural vegetation, draw the interest of local bikers, bird watchers, rock 
collectors, and nature lovers. A managed park should encourage more of this type of public use 
and discourage unwanted activities, such as vandalism and trash dumping. 
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Figure 1.2. Location of Redmond Caves Project Area, 
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Chapter 1 - Introduction 


The archaeological investigations required under federal laws before the proposed 
development takes place are being conducted by the State Museum of Anthropology in 
conjunction with the UO Field Studies Center in Bend. Previous archaeological studies at the 
Redmond Caves parcel include excavations in two caves, conducted by Robert Heizer in 1941, 
and a reconnaissance survey conducted by Archaeological Investigations Northwest (AINW) for 
the Redmond Caves Master Plan (Fagan 1998). 



Figure 1.3. Proposed development for the Redmond Caves Project (Master Plan 1998). 
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Redmond Caves Archaeological Project: Fall 2003 


The Redmond Caves Archaeological Project is conceived of as a multi - veayjmgram 
designed to identify and evaluate the archaeological resources found within the^^^^Jpareel. 
The investigations will be conducted as part of a University of Oregon class entitled “Field 
Studies in Archaeology” (ANTH 408), which meets fall and spring terms and is offered through 
the UO Field Studies Center in Bend, Oregon (Figure 1.4). This work will guide planning by 
designating areas where visitor enhancements might be made without damaging cultural 
resources, by identifying measures for protecting significant resources, and by developing a body 
of knowledge on the nature of archaeological resources for public interpretation and education. 

As the Redmond Caves Archaeological Project will be on-going (i.e., conducted in 
separate phases over several years), this report provides a summary of the work conducted by the 

University of Oregon Fieldwork in Archaeology class for fall term, 2003. Work during this 
phase of the project was focused on subsurface probing of three open sites outside the caves and 
mapping th^nterifir of two caves. Obsidian hydration and sourcing were also conducted on 
collected^^^^pnd are represented in the current report. 



Figure 1.4. University of Oregon students working tn the field at Redmond Caves Parcel, 
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Chapter 2 - Background and Previous Archaeological Work 


CHAPTER 2: BACKGROUND AND PREVIOUS ARCHAEOLOGICAL WORK 

The Redmond Caves^^^(iLM parcel lies within the northwestern area of the High 
Lava Plains, in close proximity to the Deschutes River Basin and on the southern extension of the 
Columbia Basin physiographic province (Figure 2.1). This region also represents a zone of 
cultural transition between the southern Columbia Plateau and the northern Great Basin. 

Redmond Caves, and the associated sites outside the caves, are located in the heart of this cultural 
and geographic transition zone and most likely will reflect these cultural uses and patterns 
observed from ethnographic and archaeological records. 



Figure 2.1. Physiographic and geologic provinces of Oregon and Washington, 
showing location of Redmond Caves vicinity. (Franklin and Dymess 1988). 
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Redmond Caves Archaeological Project: Fall 2QQ3 


The area can be characterized as a semi-arid zone with a continental temperature regime 
and it is heavily influenced by the Cascade Range. The plain slopes gradually to the north as part 
of the Deschutes River drainage and is one of the southern portions of the greater Columbia River 
Plateau (Franklin and Dyrness 1988). Most secondary streams in the area are ephemeral because 
of scant precipitation and porous bedrock. Summers are hot and dry. Average annual 
precipitation in the area is 12 inches. The porous volcanic structure of much of the drainage 
allows precipitation to percolate downward into the substrata and emerges as springs, thus 
providing a relatively constant source of water, giving the Deschutes a semi-consistent flow of 
water (Lebow et al. 1990). Elevation of the Redmond Caves averages 3,050 ft. 

Vegetation of the parcel consists primarily of scattered juniper {Jumperm occidentalism 
sagebrush (Artemisia trident ala), and rabbitbrush (Chrysothamnus nauseosus ). Culturally 
significant plants such as Great Basin wild rye (Elymus cinereus), biscuit root (Lomatium canhyim 
and sand lily { Leucocrinum montanum) were observed in the area this spring, 


2002-2003 Archaeological Investigations 


The University of Oregon Fieldwork in Archaeology class began investigations at the 
Redmond in the fail of 2002, Of particular focus during that term was a pedestrian 

survey of the^^^^gwcel, the mapping of sites and isolated finds, subsurface testing in the area 
ofth^yroposed parking lot and visitors center, subsurface testing in one site, mialvsby|f collected 
^m^Jreview of archaeological work previously conducted, and analysis of^^^H:ollcctcd 
in the caves by Robert Heizer in 194 E 


Archaeological investigations at the Redmond Caves parcel for fail term 2002 included a 
pedestrian survey (in which sites and isolated finds were identifi^^^mapped), subsurface 
testing in the proposed parking lot area, subsurface testing in and analysis of | 

recovered from the caves by Robert Heizer in 1941. The survey_ 



_ le temporary site numbers were given to 

the sites identified in fall 2002, Subsequently, trinomial site numbers have been issued by the 
State Historic Preservation Office in Salem, Oregon, Although there are several references to the 
temporary site names, the permanent site numbers will be the primary designation used to discuss 
the sites in this report. 


Six 50x50 em probes were excavated in determine the nature 

and depth of archaeological deposits at this location. The sediment consisted primarily of loose 



Twenty 50x50 cm probes were excavated in the location of the proposed parking lot and 
visitors’ center. No archaeological resources were encountered on the surface during survey, and 
no cultural remains were identified in the subsurface testing. 
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Chanter 2 - Background and Prey ions Arehamlnaical Work 



Figure 2,2, Sketch map of Redmond Caves Parcel; sites and 
isolates identified fall 2002. Site size not to scale. 
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Redmond Caves Archaeoiepical Project: Fall 2003 


Subsurface investigations continued in the spring 2003 at three sites in the Redmond 
Cave^iciniN^Seven more 50x50 cm probes and two lxl meter units were exca 
'^ wcnt ' v '' TlyV0 30x30 cm exploratory probes were excavalecHiJ 
ManJonouxMRm probe and two 1x1 meter test pits were excavated inT 



A total of thirteen probes were excavated in 
probes helped determine the actual site 
archaeological resources within the site. 


lover the span of two terms. These 



resulted in the recovery of very few 



A series of twenty-two exploratoi^Qrobesjnl 
archaeological remains in the site. 


vo further testing is necessary at this site. 


The two lxl meter units in 


ere placed ini 


l l he deposits in 


this site wer^hal!ow^n^while no features were identified, the units produced the greatest 


number of 


fthus far excavated in the Redmond Caves project area. 



of Cavi 



idiocarbon analysis on | 


Ml recovered by Robert Heizer from the^urface 
Iwa s conducted by Beta Analytic in Miami, Florida, Results indicate that the 

Hates from 1820-1710 cal BP, The University of Oregon Fieldwork in Archaeology 
class continued work at the Redmond Caves parcel durimHh^pring term 2003. Goals for the 
spring term included the continued test excavations order to identify site 

boundaries and structure, testing at other identified sites outside the cavcs^ontinue^napping of 
the parcel, and a focus on obsidian studies and radiocarbon dating of Ih^MMM BMM Mi 
recovered by Heizer from within one of the caves. Additional work wa^onoucte^urifig this 
time to more systematically map the recent garbage dumps and homeless camps on the parcel. 


Goals for the Fall 2003 Field Season 

The University of Oregon Fieldwork in Archaeology class continued work at the 
Redmond Caves parcel during Fall term, 2003* Fieldwork was conducted on five consecutive 
Saturdays, from September 29 th to October 24 >h . Goals for this fie ld session included the 
continued testing of sites outside the caves investigating two can dumps 

previously identified on the parcel, and commencing the investigations of the interior of the 
caves. 
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Chapter 2 - Background and Previous Archaeological Work 



probes at these sites measurec 
assess deposits in these areas. A total of 15 probes were excavated in RC-2 and 
excavated in RC-3* 


anes 

6 were />*■ 



square meter (approximat 
probes were excavated in 
features were encountered at 
probes. 


5/m‘ as opposed to 10/ ni'). A total of fifteen 50x50 cm test 
|to establish site boundaries and assess subsurface deposits. No 

was recovered from two 






Two can dumps identified during the survey in the first phase of the Redmond Caves 
Archaeological Project were visited again by the University of Oregon students and analyzed for 
their historic significance. Glass, metal, and ceramic items were photographed, measured, and 
researched to establish age associated with the dump. 


^^^^Finallv^naoping of the caves began during the fall 2003 term. The two largest caves 

mapped in both plan view and profile. These maps will prove 
extremel^JsetuHvTien planning a stratified sampling strategy for investigating the archaeological 
deposits within the caves. 






Redmond Coves Archaeological Project: Fall 2003 
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Chapter 3 - Fieldwork 


CHAPTER 3: FIELDWORK 


University of Oregon students conducted fieldwork at the Redr 

i robes were excavated in three sites | 

The interior of two caves| 
for profile and plan view records. Two can dumps were also investigated to assess the potential 
for historic significance before they are removed in the clean up of the property by the City of 
Redmond. 



[were mapped 




[Vegetation at the site is consistent with that observed at other sites on the 
parcel, specifically low sagebrush, grasses, and a few scattered juniper trees. Ground visibility at 
the site was good, given the sparse vegetation and sandy surface (Figure 3.1). 


While a cursory description of the site was conducted in the fall of2002, the site was re¬ 
visited on October 1,2003 by University of Oregon students for further archaeological 
investigation. Fifteen probes measuring 30x30 cm were excavated across the site in order to 
more accurately assess site boundaries via subsurface deposits and to identify the potential for 

cultural features. 


Probes were initially spaced at 10 meter intervals in order to identity the presence or 
absence of archaeological deposits below the surface. Further probing at 5 meter intervals was 
conducted in areas whereere present and there was a need to collect more data for a 
more thorough understanding of the archaeological deposits in that location. 


Results from the probes excavated i 
fifteen probes at the site produced subsurface| 
6, 8 ? 9, and 12 (Figure 3.2). They are clustered 



are presented in Table 3.1. 
These excavation units inc 


Five of the 



cultural features were identifier 
of the five probes that producei 


^deposits, minute amounts < 
1 (Table 3.1). 


no 

present in four 


Probe 11 was located in the center of a shallow depression. cmmlaHn shape and 
measuring approximately 6 meters in diameter. While there were no^^^^visible on the 
surface in this location, the probe was dug to investigate the presence or absence of subsurface 
archaeological deposit s. None were found. The probe was excavated to a depth of 80 cm. It was 
terminated because nu^^^Hwere uncovered, but the deposit in this location clearly extended 
deeper than 80 cm. Since the deposit in the depression is deeper than elsewhere in the vicinity of 
the site, it is possible that the depression represents a buried cave entrance or collapsed lava tube. 


No further archaeological investigations are recommended for 
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Table 3.1. Results of Probes from 
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Chapter 3 - Fieldwork 


Table 3.1. leant.) Results of Probes from 
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Chanter 3 — Fieldwork 



Field excavations at^^^^^Jwere conducted on October 10^003^nw^it^was^irst 
discovered during a pedestrian survey in the fail, 2002^^^Mt time, 

scattered over approximately 90 square meters. These ^^^Jwere m^pe^ntHnoicate^n east- 
west linear pattern on the surface. 


Vegetation at the site is consistent with that observed at other sites on the parcel, 
specifically low sagebrush, grasses, and a few scattered juniper trees. Ground visibility at the site 
was good, given the sparse vegetation and sandy surface (Figure 3.4). 


Sixteen probes measuring 30x30 cm were excavated across the site in order to more 
accurately assess site boundaries via subsurface deposits and to identify the potential for cultural 
features. Probes were initially spaced at 10 meter intervals in order to identify the presence or 
absence of archaeological deposits below the surface. Further probing at 5 meter intervals was 
conducted in areas where ^^^^Kvere present and there was a need to collect more data for a 
more thorough understandm^)Hhe archaeological deposits in that location. 


Results from the probes excavated in I 


I are presented in Table 3.2]_ 

| These excavation units include Probes 

6, 10, 14, and 15 (Figure 3.05). They are clustered together within a 15x10 meter area, 




furiher archaeological investigations are considered necessary at this site. 



17 








Redmond Caves, Archaeological Project: Fall 2003 



Ift 

























Chanter 3 Fieldwork 


T able 3-2. (uont. ) Results of Probes fro 
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Table 3-2, (cunt.) R< 
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Chapter 3 - Fieldwori^ 


Table 3.2. (cont.l Results of Probes fro 




pedestrian survey in fall 2002 
2003. 


Field excavations at 



je was tirst discovered during a 
vere conducted on October 18, 


Vegetation at the site is consistent with that observed at other sites on the parcel, 
specifically low sagebrush, grasses, and a few scattered juniper trees. Ground visibility at the site 
was good, given the sparse vegetation and sandy surface (Figure 3.6). 

Fifteen probes measuring 50x50 cm were excavated across the site in order to more 
accurately assess site boundaries via subsurface deposits and to identify the potential for cultural 
features. Probes were initially spaced at 5 meter intervals in order to assess the concentration of 
archaeological deposits below the surface. Further probing at 2.5 meter intervals was conducted 
in areas where^^^Hwere present and there was a need to collect more data for a more 
thorough understanding of the archaeoiogicai deposits in that location. 


21 



































Redmond Caves Archaeological Project: Fall 2003 




22 















Chapter 3 — Fieldwork 



Probes not to scale. 
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Table 3.3. (cont.) Results of Probes from 
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Table 3.3. (cont.) Results of Probes from 
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Chapter 3 — Fieldwork 



Cave Maps 

Fieldwork during the fall of 2003 included the mapping (Figures 3.8-3 JO) of two caves, 
Cave|knd Cave^jThese caves are the largest two caves on the parcel. Cave (will be mapped 
in the fall of 2004. Caves find Consist of small openings and access is extremely limited. 
Although these caves any^eologically related to the other lava tubes in the area, the accessible 
interiors in Caves |and (have been filled with sediment and thus give the illusion of rock 
shelters rather than caves. 


Cav^(Figures 3.11 and 3.12) consists of one main lava tube chamber that divides into 
two tubes. The main chamber averages 4-5 meters in height and is 75 meters long. The 
secondary chamber is about 27 meters in length. Located in the central portion of the| 
parcel, Cave ^appears to be the cave most prominently used for illegal activities. Graffiti on the 
walls is found throughout the cave. Evidence of recent campfires is abundant. Pits dug into the 
deposits along the edges of the cave arc also common. 


CaveH(Figure 3,13 and 3.14) also consists of one main lava tube chamber that splits into 
two chambers. The main chamber averages 2-3 meters in height and is 105 meters in length, 
where it splits again near the end of the cave. The secondary chamber is 70 meters in length and 
tapers in height toward the end of the cave. These maps will be useful for conducting a random 
stratified sampling design for probing the interior of the caves. They will also assist in the 
m anagement and preservation of the caves by the Bureau of Land Management and the City of 
Redmond. 
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Figure 3 J O, Interior of Cave| view to the cave opening during mapping* 
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Redmond Caves Archaeological Project: Fall 2003 



Figure 3.13. Plan view of Cav<^nterior; Redmond Caves, Oregon 









Chapter 3 Fieldwork 


Can Dump 


Disturbances on the Redmond Caves parcel were mapped in the spring of 2003 
15), While most encampments and garbage dumps were modem, one can dump 
||§§^|vas analyzed more closely during the fall 2003 term. The range of items observed in the 
dump include food cans, coffee and beer cans, broken glass bottles, jars with screw lid, beer and 
wines bottles, Copenhagen cans, ceramics, leather boot soles, and a set of porcelain dentures. 
Photographs of some of these items are presented in Figures 3.1 5-3.20. 



Figure 3T5. Sketch map of Redmond Caves parcel, showing locations of camps (C) and dumps (D). 
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Various types of metal cans were distributed across the dumpsite; however, many of their 
labels were indistinguishable because of their exposure to adverse weather, ldentifiabl^neta^ 
items included rusty Spa m cans, coffee cans, propane canisters, and tobacco tins. | 




at Redmond Caves Parcel: glass bottles, 


Figure 3.16. Detail of can dump 
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Figure 3.20. Detail of can dump 



t Redmond Caves Parcel: beverage cans. 
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Figure 3.22, Detail of can dum; 


Redmond Caves Parcel: oil can. 
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Can dump contains household refuse, but no structural components were 
identified. The area appears to have been used as a trash dump periodically over a decade or 
more. Datable cans and glass items suggest that the dump could date as early as the 1960s. No 
significant historic artifacts were encountered to suggest occupation or use by early Euro- 
American settlers or explorers. 
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CHAPTER 4: SPECIAL STUDIES 


|im£0rorn the Redmond Caves Archaeological Project have beet^ubjected to a 
variety of analytical studies in order to enhance our understanding of thc^^^^deposits in the 
area. These studies include obsidian sourcing, obsidian hydration, and debitage analysis. An 

overview of these special studies and the current results are presented below. 


Obsidian Sourcing 


Obsidian, a common toolstonc utilized by indigenous people in the west, has the potential 
to provide archaeologists with valuable insights regarding procurement strategies, migration, and 
trade. The analytical technique of X-ray fluorescence measures the trace element characteristics 
in obsidian specimens, making it possible to identify the parent source from which the stone 
originated. Skinner (2002) notes that while most obsidian sources are quite homogenous, the 
composition of trace elements in obsidian varies from source to source. Therefore, if the trace 
elements of a geologic source are known, obsidian artifacts recovered from archaeological sites 
can be correlated with known sources. 


_|obsidian specimens were selected for X-ray fluorescence analysis (XRF) and 

sent to Northwest Research Laboratory in Corvallis, Oregon in the spring of 2003, The samples 
were sent off for analysis in two separate shipments. | 



|Resuhs from these obsidian studies are presented in the Second Interim 
Report for Redmond Caves. An additional^Ppecimens were sent to Northwest Research 
Jhsidian Studies Laboratory in the fall 2003. In ail, chemical characterization was conducted on 
■■separate obsidian specimens from the Redmond Caves project (Table 4.1). 


Six geochemical source groups, five of which were correlated with known geologic 


sources, were identified among thel 
geologic sources includel 

relation to the Redmond Caves, 


oecimens from the Redmond Caves site (Table 4.2). The 


|See Figure 4.1 for a map of the location of the^ 
The most predominantgeoloeicsourcefor obsidian 


from the Redmond Caves Archaeological Project is 
the specimens. The second most predominant source is 
four sources range between 1% and 5% of the sample (Figure 4.2). 


| represented by 49% of 

I at 36%. The remaining 
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Table 4.1. 


to Northwest Obsidian Laboratory for analysis. 



Rim Results 


1 NMiNM 

Z2± 0*0 

1 2A± 0*1 

2.6± 0.1 

3.2± 0.1 

2.0± 0.1 

2.4±0.l 

1 2A± 0.0 

1 2*6± 0.1 

1 2.2± 0,1 

1 2.1± 0.1 

2M 0,1 

2.0± 0.1 

2A± OT 

2.0± 0.1 

2.1± 0.1 

2.4± 0.1 

3T±0T 


NM±NM 


Inm±nm 


1 NM=t NM 

NM± NM 

1 NM±NM 


Inm^nm 

1 NM±NM 

1 NM± NM 

14.8± 0.1 
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Chapter 4 ■ Special Studies 


Tabic 4.1 (cont). 



submitt ed to Northwest Obs 

Comments 


alory for analysis. 


lYcst 

pit 2, 20-30 

cm I 

Test 

pit 2, 20-30 

cm 1 

Test 

pit 2, 20-30 

cm 1 

Test 

pit 2, 20-30 

cm ] 

Test 

pit 2,20-30 

cm I 

Test pit 2, 20-30 

cm I 

Test pit 2, 20-30 

cm 1 

Test 

pit 2,20-30 

cm | 

Test 

pit 2, 30-40 

cm 1 

Test 

pit 2, 30-40 

cm | 

Test 

pit 2, 30-40 

cm 1 



[ Test pit 1,0-5 cm i 

1 Test pit 1,0-5 cm 1 

1 Test pit 1, 0-5 cm I 

1 Test pit 1, 5-10 cm 1 

1 Test pit 1, 5-10 cm 1 

1 Test pit 1, 0-15 cm 1 

1 Test pit 1, 0-15 cm 1 

1 Test pit 1 , 15-20 cm 1 

1 Test pit 1, 15-20 cm 1 

1 Test pit % 0-5 cm 1 

1 Test pit 2, 0-5 cm 1 

1 Test pit 2,0-5 cm 1 

1 Test pit 2, 5-10 cm 1 

I Test pit 2, 5-10 cm I 

1 Test pit 2, 10-15 cm 1 




robe 1,0-10 cm 
Probe 1,0-10 cm 
Probe 1,0-10 cm 
Probe 1, 0-10 cm 




Rim Results 

3.1± 0.1 

1 3.2* 0.1 

5.4* 0.1 

4.9± 0.1 

NM= NM 

5.1± 0.1 

5.4± 0.1 

5.1± 0.1 

5.2±0*1 

5.0* 0.1 

5.0± 0.1 


Inm±nm 

1 NM* NM 

1NMiNM 

1 NM* NM 

1 NM* NM 

1NM* NM 

1NM± NM 

1 NM±NM 

1 NM* NM 

1 NM* NM 

1 NM* NM 

1 NM* NM 

1 NM= NM 

1 NM- NM 

1 53* 0.1 


1 4.2* 0.0 

1 4.4* 0.1 

1 3.0±0.1 

I 1.9± 0.1 
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Table 4.1 (cont). 


Specimen No. 

i57i^HpT2^nr 


15711 


15711 


15711 


15711 

157ll 

157l| 

157 ll 

157il 

157 ll 
15711 

15711 

157l| 


IP1-2-K 


IP1-4-I 


IP2-1-1 


IP3-4-1 


IP5-1-1 


IP6-1-1 


|P7-1-1> 


IP7-1-1I 


IP7-1-K 


IP8-5-1 


IP10-2-1 


Iph-4-1 


IP12-1-J 


IP12-2-1I 


IP12-3-1 


|P13-l-ll 


Description 


submitted to Northwest Obsidian Laboratory for analysis. 

Comments 


[Probe 1, 10-20 cm 


I Probe U 10-20 cm 


Probe l, 10-20 cm 

Probe 1,30-40 cm 

Probe 2,0-10 cm 

Probe 3,30-40 cm 

Probe 5, 0-10 cm 

Probe 6,0-10 cm 

Probe 7,0-10 cm 1 

Probe 7, 0-10 cm 

Probe 7,0-10 cm 

Probe 8, 40-50 cm 

Probe 10, 10-20 cm 

Probe 11, 30-40 cm 

Probe 12, 0-10 cm 

Probe 12,10-20 cm 

Probe 12, 20-30 cm 

Probe 13, 0-10 cm 


Source 


Rim Results 


2,8±0J 

3.0± 0.1 


p.5± 0.1 

B-0=i= 0*1 

3.3± 0.0 

3.3± 0.1 

3.9* 0.1 

3,9± 0,1 

3.2±0.1 

3.3± 0.1 

3.8* 0.1 

3.3* 0.1 

NA± NA 

3.3± 0.1 

3.3± 0.1 

4.1± 0.1 

3.0± 0.1 

4.4* 0.1 
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Figure 4.1. Location of geochemical sources in relation to vicinity of 
Redmond Caves (Skinner 2003, Appendix B). 
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Figure 4.3. Obsidian sources 
Caves Parcel, includ 



the Redmond 
om within the caves. 
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i 1 


X 






Mr 


A larger sample of geochemically analyzed obsidian^^^Hfrom the Redmond Caves 
parcel is necessary i n order to interpret the significance of thesouiceaiversity represented by 

and across sites on the parcel Of particular interest is the hig h 
at sites which have not demonstrated evidence of^m 
Hl^HHdepcsits and the varying pattern of source material cross the sites. Further analysi^nust 
also be conducted on the variation of results between cave and non-cave sites. OnlyBtfiiifc^^ 
from within the caves have been analyzed thus far. Geochemical characterization 
recovered from within the caves is necessary to better address the relationship of cave vs. non- 
cavc sites in the area. 


44 










Chapter 4 - Special Studies 


Obsidian Hydration 


Obsidian hydration is a dating technique known to archaeologists for at least four decades 
(Friedman and Smith 1960). It is based on the principle that atmospheric water diffuses into the 
surface and interior of the natural volcanic glass. This action produces a visible rim that can be 
viewed and measured with the aid of a microscope. Specimens are prepared on a thin-section 
slide and the thickness of the “hydration rind” is measured and recorded, These measurements 
produce evidence of relative dates, with thicker hydration rinds suggesting older dates. However, 
the hydration rates are known to vary with obsidian source material (Skinner 2002), therefore it is 
essential to perform X-ray fluorescence analysis to determine the source of the material in order 
to interpret the significance of the hydration reading for any given specimen. 


Hydration rates are influenced by variables such as chemical composition, temperature, 
water vapor pressure, and soil alkalinity (Skinner 2002). Calibration of hydration rates must then 
be developed with consideration of physiographic region, climate, and geologic source material, 



While results from^^^^^^^pecimem are currently too few to provide convincing 
interpretations, the potentiaHoHiydnition studies at the Redmond Caves Project is clear. 
Subsurface testing in sites outside the caves has not as yet produced suitable materials for 
radiocarbon analysi^bi^atm^A^he research continues with this project and a substantial 

amount of obsidiar^^^^^^^^Brc analyzed, it is likely that hydration rates for sources 

represented in the KeomoncTCave^icinity will become more refined. These results will enhance 
not only our understanding of human occupation on the Redmond Caves parcel, but also 
contribute significantly to the archaeology of central Oregon in general. 



Flake class consists of four different debitage categories: complete flake, broken flake, 
flake fragment, and debris, A complete flake is a flake in which the striking platform (point of 
applied force) is present and the margins are intact (not broken). A broken flake contains the 
platform, but the margins are broken. A flake fragment is a flake in which the platform is 
missing. Debitage that exhibits no discernable single interior surface is classified as debris. 
Sullivan and Rosen (1985) argue that high proportions of broken flakes and flake fragments in an 
assemblage suggest that flaked tool manufacture occurred at the site, while high proportions of 
complete fragments and debris suggest core reduction. 
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The amount of cortex on each piece of debitage is used to determine whether a flake is 
categorized as a primary, secondary, or interior flake. A primary flake contains 90 - 100% of 
cortical material on the dorsal surface. The dorsal surface of a secondary flake contains a lesser 
percentage of cortex; while no cortex is present on an interior flake. Size categorizations were 
determined by placing the flakes in a series of concentric rings measuring 0.5 cm, 1 cm, 2 cm, 3 
cm, 4 cm and 5 cm. 
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Redmond Caves 
Site 


nalysis 



Size (cm) 

x < 0.5 

0.5<x< 1.0 

1.0 < x < 2.0 
2.0 < x < 3.0 

3.0 < X < 4.0 

Total 



Size (cm) 


x < 0.5 


0.5 < x < 1.0 


1.0 < x < 2.0 


2.0 < x < 3.0 


3.0 < X < 4.0 
Total 



Figure 4.6. Results of I 


lalysis for site 
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Size (cm) 

x < 0.5 
0.5 < x < 1,0 
1.0 < x < 2.0 
2.0 < x < 3.0 

Total 



Size (cm) 
x < 0.5 
0.5 < x < 1.0 
1.0 < x < 2.0 
2.0 < x < 3.0 

Total 



Figure 4.7. Results of 



alysis for sit 
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Size (cm) 

x < 0.5 
0.5 < x < 

1.0 _ 

1.0 < x < 

2.0 

2.0 < x < 

10 

Total 



Size (cm) 

x < 0.5 
0.5 < x< 

U)_ 

1.0 < X< 

2Ji _ 

2.0 < X < 

10 

Total 



Figure 4.8. Results o: 


talysis for site 
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R&dmond C aves I 


Analysis 




Size (cm) 

X < Q.5 

0.5 < x < 

1.0 

1.0 < x < 
2^0 _ 

2.0 < x < 
3.0 


Total 


Figure 4,9. 
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Size (cm) 


x < 0.5 

0.5 <x< 

1.0 

1.0 < x < 

2.0 

W NJ 

b b 

A 

X 

A 

Total 


Size (cm) 1 

x < 0.5 

0.5 « x < ] 

1.0 

1.0 < x < j 

2.0 

2.0 <x< 1 

3.0 

Total ] 




Figure 4.10. Results of I 


analysis for si 
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Chapter 5 - Conclusion 


CHAPTER 5: CONCLUSION 

This report represents the completion of the third term of a multi-year project in which 
University of Oregon students, under the guidance of the staff at the Oregon Stale Museum of 
Anthropology, engage in archaeological research at Redmond Caves. The work is being 
conducted for the City of Redmon^m^je Bureau of Land Management, who are engaged in a 
collaborative effort to develop thc^^^^BLM parcel into a city managed park. Students 
involved in this project are enrolled in the Archaeology Field Studies class (ANTH 408) in Bend. 
The course is offered in the fall and spring terms; each term is divided into fieldwork and 
laboratory analysis (Figures 5.1 and 5.2). 



Figure 5.1. University of Oregon students conducting fieldwork at the Redmond Caves Parcel. 


The first year of archaeological investigations at the Redmond Caves parcel (fall term 
2002 and spring term 2003) included a pedestrian survey (in which sites and isolated finds were 
idei^^^Lpid mapped), subsurface testing in the proposed parking lot area, subsurface testing in 
sii J igj and analysis of ^^^Hrecovcred from the caves by Robert Heizer in 1941. A total of 
seven sites" 
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investigations are recommended at these locations. 



Figure 5.2. University of Oregon students conducting laboratory work associated with the 
Redmond Caves Archaeological Project. 



Obsidian studies were con ducted o: 
was performed on obsidiai 


from the Redmond Caves sites. X-ray fluorescence 
iy Northwest Research Obsidian 


Corvallis. Oregon. Results from the project thus far ore presented in this 


of source use by| 




Inhabitants of the Redmond Caves project area. 


e patterns 


Plans for spring 200? fieldwork at tire Redmond Caves Archaeological Project include 
continued mapping of the cave interiors and beginning the investigations of archaeological 
resources within the caves. These activities will take place with close consultation with the 
Bureau of Land Management and the City of Redmond. 
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X-Ray Fluorescence Analysis an^)bsidia^Hvdratioi^|easiirgment of 



Redmond Caves Vicinity, Deschutes County, Oregon 


Craig E. Skinner and Jennifer J. Thatcher 

Northwest Research Obsidian Studies Laboratory 



County, Oregon we re submitted for energy dispersive 

: from 

_vere aiso processes 

le samples were prepare Jana analyzed at the 



or Hydration rim measurements, 
orthwcst Research. Obsidian Studies Laboratory under 


the accession numbers 2003-06, 2003-53, and 2003-122. 


Analytical Methods 


X-Ray Fluorescence Analysis, Nondestructive trace element analysis of the samples was completed 
using a Speetrace 5000 energy dispersive X-ray fluorescence spectrometer. The system is equipped with 
a Si(Li) detector with a resolution of 155 eV FHWM for 5.9 kcV X-rays (at 1000 counts per second) in an 
area 30 mm 2 . Signals from the spectrometer are amplified and filtered by a time variant pulse processor 
and sent to a 100 MHZ Wilkinson type analog-to-digiial converter. The X-ray tube employed is a 
Bremsstrahlung type, with a rhodium larger, and 5 mil Be window. The tube is driven by a 50 kV 1 mA 
high voltage power supply, providing a voliage range of 4 to 50 kV, For the elements Zn, Ga, Rb, Sr, Y, 
Zr, Nb, Th, and Pb that are reponed in Table A-l, we analyzed the collection with a collimator installed 
and used a 45KV tube voltage setting and 0,60 mA tube current setting. 


The diagnostic trace element values used to characterize the samples are compared directly to those for 
known obsidian sources reponed in the literature and with unpublished t race elemen t data collected 
through analysis of geologic source samples (Northwest Research 2003). correlated to a 

parent obsidian source (or geochemical source group) if diagnostic trace elemenRalues fall within about 
two standard deviations of the analytical uncertainty of the known upper and lower limits of chemical 
variability recorded for the source. Occasionally, visual attributes are used to corroborate Ihe source 
assignments although sources are never assigned solely on the basis of megascopic characteristics. 


s selected for hydration slide 
psTng a lapidary saw equ 


Obsidian Hydration Analysis. An appropriate section of each| 
preparation. Two parallel cuts are made into the edge of the 

4-inch diameter diamond-impregnated .004" thick blades* The resultant cross-section of the I 
(approximately one millimeter thick) is removed and mounted on a petrographic microscope slide witt 
Lakeside thermoplastic cement and is then ground to a final thickness of 30-50 microns. 




The prepared slide is measured using an Olympus BHT petrographic microscope fitted with a filar screw 
micrometer eyepiece* When a clearly defined hydration layer is identified, the section is centered in the 
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fielc^jf view to minimize parallax effects, Four rim measurements are typically recorded for each 
examined surface. Hydration rinds smaller than one micron often cannot be resolved by 
opticalmicroscopy. Hydration thicknesses are reported to the nearest 0.1 pm and represent the mean 
value for all readings. Standard deviation values for each measured surface indicate the variability for 
hydration thickness measurements recorded for each specimen. It is important to note that these values 
reflect only the reading uncertainty of the rim values and do not take into account the resolution 
limitations of the microscope or other sources of uncertainty that enter into the formation of hydration 
rims. 


Additional details about specific analytical methods and procedures used for the analysis of the elements 
reported in Table A-l and the preparation and measurement of hydration rims are available at the 
Northwest Research Obsidian Studies Laboratory World Wide Web site at www.obsidianlab.com. 


Results of Analysis 

X-Ray Fluorescence Analysfe + ^^^eochemical obsidian sources oi^purce groups^ive of which were 
correlated with known geologic sources, were identified among the^E>bsidian^^^^^hat were 
characterized by X-ray fluorescence analysis. The locations of the sites and the obsidian sources are 
shown in Figure 1. Analytical results are presented in Table A-l in the Appendix and are summarized in 
Table 1 and Figure 2. Descriptive information about the identified obsidian sources is outlined in 
Table 2. 
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Table 2. Description of obsidian sources identified in the current investigation. Summaries include results of unpublished field and geochemical source 
research conducted by Northwest Research. Table is continued on the following page. 


Geologic Source ; 

| Location 

Description 

References 



t'onnolly 1999 
Macl.cod ot al. 1995 
MumI and O'Neill 1997 
SKinnCT 193?. 

Skinner and Winkler 1991, 


1994 


Carlson 1994 
Connolly 1999 
Hcrinikco and O/bun 1988 
tncdrnan 197 7 

Iricdniaii and Obmdovich 1081 
Hughes 1997 

imieman I99Q 

Macl cod ct al. 1995 
Miiiil and 0 4 Ncill 199 7 
Skinner 1983, 1995a. 1995b 
Skinnei ajid Winkler 1991. 1994 
Williams 1915 


Antiai.cn 1972 
Carlson 1994 
Hill 1992 

Hughes 1992. 1993 
Hughe^S 19 S3 
Musil and O’Neill 199 ' 

Skniiitri 1983, 1980. 199 Sa. 1995h 

Skinner and Winkler 1991, 1994 

South 1999 

l ay I or 1968 

I'd) li>i el al 1987 

While 1974. 19*5 

Williams 1944 
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Table 2 (continued)* Description of obsidian sources identified in tbe current investigation. 



References 


Amhroz HW’ 7 

A nonage 1995 

Endzweig 1994 

Hatch 1998 

Hughes 198ft 

KuL'hti 2002 

Musil and O'Neill 1997 

Skinner 1983. 1995a, 1995b 

Skinner and Winkler 1991. 1994 


Hughes 

Hughes and Mikkeken 1985 
l.alande 1990 
Must! and O’Neill 1997 
Skinner 1995a 

Skinner and Winkler 1991, 1994 


Connolly 1999 
Skinner 1995a. 1995h 
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Obsidian Hydration Analysis, 


that were characterized by X-ray fluorescence 
However, the analysisjyielded 
is on the 


trace element analysis were also prepared for obsidian hydration analysis 
onh^^iigasuighl^im^^^yvgr^abl^o successfully measure only 1 

SMyglwju liat were correlated with the 

success rate with^^^^^promtms source has always he; 
proportion of measurable rims was not unexpected. The 
somewhat crystalline and visible hydration rims are often not present or are unreadable. 



However, tne anaiysi^ieia 
i^wdrarjomHms on theBig^ 
source. Tne 
ft projects and the low 
is generally opaque and 


The specimen slides are curated at the Northwest Research Obsidian Studies Laboratory under accession 
numbers 2003-06, 2003-53, and 2003-122. The results are reported in Table B-l in the Appendix and are 
summarized in Table 3. Available hydration rate information is presented in Table 4. 



Table 4, Hydration rate information reported in the literature for obsidian sources identified in the current 
investigation. Table is continued on following page. 



Rate 


Comments 


References 


2.9 |im 2 /1000 yrs B 
3.0 pm 2 / 1000 yrs c 
2.2 pm 2 / 1000 yrs E 
1-5 pm 2 / 1000 yrs D 



L Skinner 1995b 


Friedman 1977 
c Friedman and 
Obradovich 19&L 
D Connolly and Byram 
1999 

E Skinner 1995b 
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Table 4 (continued). Hydration rate information reported in the literature for obsidian sources identified in the 
currcn t i n ve s ti gati on, 
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Ambroz. Jessica A. 

1997 Characterization of Archaeologically Significant Obsidian Sources- in Oregon by Neutron Activation Analysis. 
Unpublished Master’s Thesis, Department of Chemistry, University of Missouri, Columbia, Missouri. 

Antlunen, Gary J. 

1972 Trace Elements in High Cascade Volcanic Rocks , Three Sisters Area , Oregon. Unpublished Ph.D. Dissertation, 
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Table A-l. Results of XRF Studies: Redmond Caves Sites, Deschutes County, Oregon 


Trace Element Concentrations 


Ratios 


Site 


’ No. 

Catalog No. 

Zn 

Pb 

Rb 

Sr 

Y 

Zr 

Nb 

Ti 

Mn 

Ba Fe203 T 

Fe:Mn Fe:Ti 

1 

1-11932A 

53 

24 

149 

65 

43 

290 

17 

NM 

NM 

NM 

NM 

56.7 

45.9 



± 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



2 

1-11932B 

48 

23 

131 

63 

43 

284 

19 

1450 

339 

NM 

1.78 

50.6 

38.8 



± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



3 

1-11932C 

49 

12 

121 

58 

39 

266 

17 

NM 

NM 

NM 

NM 

51.2 

48.9 



± 8 

5 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



4 

1-11918D 

49 

15 

135 

61 

40 

277 

15 

1295 

410 

NM 

1.86 

42.9 

45.4 



± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



5 

1-11932E 

51 

19 

130 

66 

42 

275 

15 

1411 

330 

NM 

1.93 

56.4 

43.1 



± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



6 

1-11922F 

67 

25 

138 

66 

44 

188 

8 

603 

298 

NM 

1.59 

52.5 

83.7 



± 7 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



7 

1-11939G 

61 

17 

141 

62 

41 

285 

16 

1283 

414 

NM 

1.88 

42.8 

46.3 



± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



8 

1-I1939H 

40 

22 

142 

61 

41 

282 

18 

1215 

343 

NM 

1.59 

45.2 

4!.7 



± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



9 

1-119251 

53 

15 

123 

79 

40 

253 

11 

1249 

310 

984 

1.81 

57.0 

45.9 



± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



10 

1-11932J 

33 

14 

77 

103 

17 

94 

8 

410 

209 

NM 

0.68 

36.4 

56.5 



db 7 

4 

4 

9 

3 

7 

1 

75 

46 

NM 

0.11 



11 

1-11925K 

55 

22 

129 

78 

39 

258 

12 

1168 

294 

948 

1.55 

52.2 

42.3 



± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



12 

1-I1939L 

48 

15 

135 

61 

41 

282 

16 

1273 

375 

NM 

1.91 

48.5 

47.3 



± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



13 

1-11918M 

45 

16 

14) 

61 

40 

280 

17 

1205 

322 

NM 

1.77 

53.5 

46.6 



± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



14 

1-II939N 

55 

19 

146 

63 

40 

286 

17 

1362 

370 

NM 

2.01 

51.7 

46.5 



± 7 

4 

4 

9 

3 

7 

l 

* 77 

46 

NM 

0.11 



15 

1-119390 

33 

11 

80 

110 

16 

98 

6 

536 

300 

NM 

0.89 

30.5 

55.1 



± 1 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



16 

1-11938P 

56 

20 

139 

59 

44 

285 

16 

1206 

364 

NM 

1.81 

47.5 

473 



± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 




Geochemical Source 


All trace element values reported in parts per million; ± = analytical uncertainty estimate (in ppm). Iron content reported as weight percent oxide. 
NA = Not available; ND = Not detected; NM = Not measured.; * - Small sample. 
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Tabic A-l. Results of XRF Studies: Redmond Caves Sites, Deschutes County, Oregon 


Site 


Specimen 

No. 


Trace Element Concentrations 


Ratios 


Catalog No. 


Zn Pb Rb Sr Y Zr Nb Ti Mn Ba Fc203 Fc:Mn Fc:Ti Geochemical Source 


17 

18 

19 

20 

21 

22 

23 

24 

25* 

26 

27 

28 

29 

30 

31 

32 


11I923Q 
Ml 924 R 
1495^Hs-1 
1495^^-1 
1495 RC 1S03 

1495-RC-ISG4 

1495 RC ISOS 

1 1A 

2-1 -IB 

-2 -1A 

-2 IB 
-3-1A 
|23 IB 
2-3-1C 
:-3-tD 

2-3 in 


47 19 128 79 

7 4 4 9 


51 15 

; 7 4 

64 19 

7 4 

59 21 

: 7 4 

37 17 

7 4 

40 17 

6 4 


23 
: 8 


10 

4 


70 19 

8 5 

67 23 

9 5 


49 

8 

55 

7 


22 

4 

16 

4 


27 11 

8 4 

5S 22 
8 4 

45 18 

7 4 

36 43 


_ 7 


39 17 

. 7 4 


137 

4 

135 

4 

137 

4 

126 

4 

104 

4 


58 

9 

65 
9 

66 
9 

78 

9 

45 

9 


77 106 

4 9 


172 

4 

158 

4 

152 

4 

131 


70 

9 

67 

9 

63 

9 

58 

9 


89 120 

4 9 


154 

4 

140 

4 

151 

4 

140 

4 


71 

9 

60 

9 

61 

9 

60 

9 


40 261 

3 7 

43 288 

3 7 

40 281 

3 7 

40 189 

3 7 


12 1152 


257 

7 


41 

3 

24 173 

3 7 

99 


15 

3 


42 215 

3 7 

40 204 

3 7 

41 208 

3 7 

37 200 

3 7 

16 104 

3 7 

47 298 

3 7 

38 204 

3 7 


41 

3 


206 

7 


39 201 

3 7 


1 


77 


19 1288 


1 


77 


18 NM 
1 NM 

9 1204 
l 77 

12 1374 
1 77 

16 820 
1 


11 

1 

11 

2 


7 b 

NM 

NM 

769 

76 


12 536 

2 75 


11 

1 


896 

76 


11 1379 

l 77 


464 

75 


20 NM 
1 NM 

10 703 

l 76 

13 925 

1 76 

13 928 

l 77 


325 

46 

473 

46 

NM 

NM 

323 

46 

321 

46 

486 

46 

NM 

NM 

180 

45 

174 

45 

222 

46 

280 

46 

239 

46 

NM 

NM 

234 

46 

240 
46 

344 

46 


963 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

95 J 
NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 


1.75 

0.11 

1.90 

0.11 

NM 

NM 

1.68 

0.11 

1.86 

0.11 

0.69 

0.11 

NM 

NM 

0.94 

0.11 

0.74 

0.11 

1.25 
0.11 

1.65 

0.11 

0.76 

0.11 

NM 

NM 

1.17 

0.11 

1.32 

0.11 

1.46 

0.11 


52.2 48.0 

37.3 46.4 

61.2 38 9 

50.6 44.3 

56.4 42.X 

14.2 285 

37.3 36.5 

58.8 40,3 

49.6 46.7 

59.1 45.0 

58.5 38.0 

34 6 55.5 

55.7 47.1 

52.5 54,1 

56.5 45.8 

41.3 50.3 


All trace element values reported in parts per million; _L = analytical uncertainly estimate (in ppm). 1r>ti content reported as weight percent oxide. 
NA * Not available; ND Not detected; NM Not measured.; * Small sample. 
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Table A-1. Results of XRF Studies: Redmond Caves Sites, Deschutes County, Oregon 


Site 


Specimen 

No. Catalog No. 


Trace Element Concentrations 


Ratios 



3 IF 


3-1G 


2-3-IH 


-4-2A 


-4-2B 


2-5-1 


1-1-1A 


-1-1B 


-1-1C 


2 - 1A 


-2-1 B 


1 3 1A 


1-3-1B 


1-4-1A 


1-4-JB 


2 1 -1 A 


/n 

Pb 

Rb 

Sr 

Y 

Zr 

Nb 

'll 

Mn 

Ba 

l ; e203 T 

l ; e:Mn bc:Ti 

61 

28 

165 

68 

43 

217 

12 

1047 

400 

NM 

1.69 

40.2 

51.3 

± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



53 

24 

138 

61 

40 

203 

12 

923 

341 

NM 

1.50 

42.9 

52.0 

± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



49 

26 

160 

68 

44 

209 

12 

571 

178 

NM 

0.93 

59.0 

53.6 

± 8 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



43 

26 

155 

65 

38 

206 

11 

976 

269 

NM 

1.53 

57.1 

49.9 

± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



62 

26 

170 

72 

44 

221 

12 

672 

207 

NM 

1.07 

56.1 

52.2 

± 8 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



51 

25 

152 

62 

41 

212 

12 

822 

245 

NM 

1.27 

53.7 

50.0 

± 7 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



40 

19 

132 

57 

38 

201 

12 

853 

207 

NM 

1.10 

57.0 

41.9 

± 8 

5 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



54 

21 

133 

58 

38 

203 

10 

1266 

266 

NM 

1.54 

58.3 

38.8 

± 8 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



38 

19 

133 

63 

39 

207 

11 

1427 

264 

NM 

1.61 

61.2 

35.8 

± 8 

4 

4 

9 

3 

7 

1 

78 

46 

NM 

0.11 



57 

23 

148 

63 

38 

210 

11 

965 

225 

NM 

1.23 

57.3 

41.1 

± 7 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



55 

21 

165 

70 

42 

216 

11 

NM 

NM 

NM 

NM 

53.8 

46.6 

± 9 

5 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



54 

41 

137 

57 

39 

197 

11 

1168 

257 

NM 

1-48 

58.4 

40.5 

± 1 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



35 

19 

143 

64 

41 

208 

13 

NM 

NM 

NM 

NM 

63.3 

43.8 

± 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



41 

23 

149 

63 

39 

205 

11 

NM 

NM 

NM 

NM 

62.5 

31.9 

± 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



52 

22 

147 

61 

44 

214 

11 

789 

208 

NM 

1.17 

60.1 

48.0 

± 7 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



34 

23 

129 

59 

37 

200 

12 

1495 

279 

NM 

1.65 

58.8 

35.0 

± 8 

4 

4 

9 

3 

7 

1 

78 

46 

NM 

0.11 




All trace element values reported in parts per million; ± analytical uncertainty estimate (in ppm). Iron content reported as weight percent oxide. 
NA = Not available; ND - Not detected; NM - Not measured.; 4 = Small sample. 
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Table A-l. Results of XRF Studies: Redmond Caves Sites, Deschutes County, Oregon 


Site 


Specimen 

No. Catalog No. 


Trace Element Concentrations 


Ratios 


Zn 

Pb 

Rb 

Sr 

y 

Zr 

Nb 

n 

Mn 

Ba 

Fe203 7 

Fe:Mn Fe:Ti 

57 

16 

151 

65 

41 

213 

9 

1062 

221 

NM 

1,24 

59.1 

37.7 

± 7 

4 

4 

9 

3 

7 

1 

77 

46 

NM 

0.11 



55 

24 

138 

63 

38 

208 

12 

1518 

259 

NM 

1.61 

62.7 

33.8 

± 7 

4 

4 

9 

3 

7 

1 

78 

46 

NM 

0.11 



46 

15 

134 

61 

38 

205 

10 

929 

220 

NM 

1.25 

60.0 

43.6 

± 7 

4 

4 

9 

3 

7 

1 

76 

46 

NM 

0.11 



45 

21 

156 

65 

41 

216 

10 

696 

178 

NM 

0.86 

55.1 

41.2 

± 8 

4 

4 

9 

3 

7 

1 

76 

45 

NM 

0.11 



47 

22 

142 

60 

37 

205 

12 

NM 

NM 

NM 

NM 

609 

55.2 

± 7 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



76 

2L 

163 

71 

47 

297 

20 

NM 

NM 

NM 

NM 

53.3 

45.1 

± 9 

5 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



68 

13 

160 

68 

43 

302 

18 

NM 

NM 

NM 

NM 

54.7 

39.9 

± 9 

5 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



60 

19 

156 

72 

47 

298 

17 

NM 

NM 

NM 

NM 

54.6 

44,5 

± 9 

5 

A 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



86 

21 

168 

73 

43 

307 

15 

NM 

NM 

NM 

NM 

54.4 

41.1 

± 10 

5 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



58 

14 

137 

64 

43 

280 

18 

NM 

NM 

NM 

NM 

51.9 

49.0 

± 8 

5 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



66 

20 

143 

64 

45 

290 

17 

NM 

NM 

NM 

NM 

55.8 

47.9 

± 7 

4 

4 

9 

3 

7 

l 

NM 

NM 

NM 

NM 



57 

29 

162 

74 

45 

313 

20 

NM 

NM 

NM 

NM 

544 

36.1 

± 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



78 

19 

160 

71 

42 

295 

20 

NM 

NM 

NM 

NM 

52.3 

43.9 

± 9 

5 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



65 

17 

160 

70 

40 

296 

18 

NM 

NM 

NM 

NM 

51.0 

44.2 

± 8 

5 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



78 

23 

175 

78 

50 

311 

18 

NM 

NM 

NM 

NM 

50.9 

43.7 

± 8 

5 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



58 

27 

148 

68 

41 

286 

17 

NM 

NM 

NM 

NM 

58.2 

38.0 

± 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 




49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

Cl 

62 

63 

64 


2-1-1B 

1-1C 

2-2-1A 

2-2-IB 
2-3-1 

>1 1 1A 

MB 

* 1 - 1-10 

> 1 - 1-10 

>1-2-1A 

5 1-2-1B 
>1 2-10 
1-4-1 

P2-1-1 

P3-4-1 

P5-1-1 


nrSc^lemenl values reported in parts per million; 4 - " analytical uncertainty estimate (in ppm). Iron content reported as weight percent oxide. 
NA - Not available; ND =■ Not detected; NM - Not measured.; * - Small sample. 
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Table A-l. Results of XRF Studies: Redmond Caves Sites, Deschutes County, Oregon 


Site 


Specimen 

No. Catalog No. 


Trace Element Concentrations 


Ratios 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


P6-1-1 


P7-1-1A 


P7-1-1B 


P7-1-1C 


PR-5-1 


> 10 - 2-1 


*11-4-1 


> 12 - 1-1 


iPl 2-2-1 


■PI 2-3-1 


IP13-1-1 


RGM I RGM 1 


Zn 

Pb 

Rb 

Sr 

Y 

Zr 

Nb 

Ti 

Mn 

Ba 

l'e203 T 

Fe:Mn Fe:li 

67 

15 

156 

68 

46 

301 

18 

NM 

NM 

NM 

NM 

50.5 

39.3 

■ 8 

5 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



62 

24 

135 

65 

42 

286 

16 

NM 

NM 

NM 

NM 

58.0 

38.6 

: 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



57 

26 

148 

70 

44 

293 

16 

NM 

NM 

NM 

NM 

51.8 

43.1 

: 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



65 

17 

132 

61 

39 

253 

18 

NM 

NM 

NM 

NM 

53.4 

36.2 

: 10 

5 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



52 

22 

136 

58 

41 

281 

16 

NM 

NM 

NM 

NM 

54.8 

42.6 

: 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



70 

25 

159 

78 

46 

302 

18 

NM 

NM 

NM 

NM 

57.1 

33.4 

9 

5 

4 

9 

3 

7 

2 

NM 

NM 

NM 

NM 



34 

20 

131 

63 

42 

277 

16 

NM 

NM 

NM 

NM 

59.0 

36.3 

: 9 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



58 

20 

153 

74 

48 

296 

19 

NM 

NM 

NM 

NM 

57.5 

35.0 

: 8 

5 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



65 

20 

141 

72 

41 

276 

18 

NM 

NM 

NM 

NM 

51.7 

36.0 

: 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



48 

16 

149 

65 

42 

290 

19 

NM 

NM 

NM 

NM 

53.1 

40.6 

: 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



45 

16 

133 

66 

40 

285 

17 

NM 

NM 

NM 

NM 

56.9 

38.6 

; 8 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 



41 

20 

156 

104 

26 

220 

9 

NM 

NM 

NM 

NM 

45.9 

36.0 

; 7 

4 

4 

9 

3 

7 

1 

NM 

NM 

NM 

NM 





All trace element values reported in pans per million; ± = analytical uncertainty estimate (in ppm). Iron content reported as weight percent oxide. 
NA “ Not available; ND - Not detected; NM - Not measured.; * = Small sample. 
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Northwest Research Obsidian Studies Laboratory 

Table B-l. Obsidian Hydration Results and Sample Provenience: Redmond Caves Sites, Deschutes County, Oregon 


Specimen 

No. Catalog No. 


Depth (cm) Type * 


■Source 



Hydration Rims 


Rim l 

Rim 2 

. n 

Comments 

NA + 

NA 

NM + NM 

l.NR (crystalline) 

2.2± 

0.0 

NM + NM 

■* 

2.1 t 

0.1 

NM + NM 

Same nm on RRF 

2.6 + 

0.1 

NM + NM 

VVF.A 

3.2 + 

0.1 

NM + NM 

- 

2.0 + 

0.1 

NM + NM 


2.43 

0.1 

NM 1 NM 

Same nm on BRE 

2.1 + 

0.0 

NM+ NM 

- 

2.6 + 

0.1 

NM i NM 

Same rim on BRL 

2.2 + 

0.1 

NM + NM 

Same nm on BRE 

2.1 + 

0.1 

NM ± NM 

Same nm or. BRE 

2.0 i 

0.1 

NM \ NM 

Same rim ot: BRE 

2.0 + 

0.1 

NM + NM 

Same rim or BRt 

2.1 + 

0.1 

NM + NM 

- 

2.0 + 

0.1 

NM + NM 

- 

2.1 + 

0.1 

NM J NM 

DEV 

2.4 + 

0.1 

NM + NM 

-- 

3.1 + 

0.1 

NM + NM 


NM + 

NM 

NM ± NM 


NM + 

NM 

NM + NM 


NM + 

NM 

NM + NM 

- 

NM± 

NM 

NM+NM 

- 

NM l 

NM 

NM + NM 


NA + 

NA 

NM + NM 

L NR 

NA± 

NA 

NM + NM 

UNR 

NA i 

NA 

NM + NM 

UNR: upprox. 5.4 microns 


' See text tor explanation ol comment abhreviatior.s 
NA Not Available; NM Not Measured; * Small sample 
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Northwest Research Obsidian Studies Laboratory 
Table B-l. Obsidian Hydration Results and Sample Prove 


Site 


Specimen 

No. 



edmond Caves Sites, Deschutes County, Oregon 


Catalog No. 


Unit 


Depth (cm) Type' 


ISource 



Hydration Rims 


Rim l 

Rim 2 

9 

Comments 

4.8 ± 0.1 

NM ± NM 

DFV 

3.1 ± 0.1 

NM ± NM 

- 

* 3.2± 0.1 

NM ± NM 


5.4 ± 0.1 

NM ± NM 

- 

4.9 ± 0.1 

NM ± NM 

PAT; DPV 

NA± NA 

NM ± NM 

UNR 

5.1 ± 0.1 

NM ± NM 

PAT; DFV 

5.4 ± 0.1 

NM ± NM 

- 

5.1 ± 0.1 

NM ± NM 

- 

5.2 ± 0.0 

NM ± NM 

DFV 

5.0± 0.1 

NM ± NM 


5.0 ± 0.1 

N M ± NM 

- 

NA± NA 

NM ± NM 

UNR 

NA± NA 

NM ± NM 

l NR 

NAi NA 

NM ± NM 

UNR 

NA ± NA 

NM ± NM 

UNR 

NA± NA 

NM ± NM 

LNR 

NA-L NA 

NM ± NM 

LNR 

NA± NA 

NM±NM 

UNR 

NA± NA 

NM ± NM 

PAT; NVH 

NA± NA 

NM ± NM 

PAT; UNR 

NAf NA 

NM ± NM 

UNR 

NA± NA 

NM ± NM 

UNR; approx. 5.2 microns 

NA± NA 

NM ± NM 

PAT; NVH 

NAi NA 

NM ± NM 

NVH 

NA± NA 

NM ± NM 

UNR; approx. 5.2 microns 


B-2 


See text for explanation of comment abbreviations 
N A - Not Available, NM - Not Measured, * Small sample 














Northwest Research Obsidian Studies Laboratory 

Table B-l. Obsidian Hydration Results and Sample Provenience: Redmond Caves Sites, Deschutes County , Oregon 



Hydration Rims 


Rim 1 


Rim 2 


Comments 


5.3 * 

0.1 

NM * NM 

DFV 

4.2 * 

0.0 

NM * NM 

Dorsal is PAT/UNR 

4.4* 

0.1 

NM * NM 

Dorsal is PAT DFV 

3.0* 

0.1 

NM ± NM 

R EC 

1.9* 

0.1 

3.5* 0.1 

Small rim on BRF, 

2.8 ± 

0.1 

NM ± NM 

-- 

3.0* 

0.1 

NM * NM 

« 

3.5* 

0.1 

NM ± NM 

Dorsal is PAT/UNR 

3.0* 

0.1 

NM * NM 


3.3* 

0.0 

NM * NM 

- 

3.3* 

o.i 

NM * NM 

Dorsal is PAT/UNR 

3.9* 

0.1 

NM ± NM 

- 

3.9* 

0.1 

NM * NM 

- 

3.2* 

0.1 

NM * NM 

Dorsal is PAT/L NR 

3.3* 

0.1 

NM ± NM 

- 

u> 

bo 

* 

0.1 

NM * NM 

- 

3.3* 

0.1 

NM * NM 

- 

NA* 

NA 

NM ± NM 

PAT; UNR 

3.3* 

0.1 

NM ± NM 

- 

3.3* 

0.1 

NM * NM 

- 

4.1* 

0.1 

NM * NM 

Dorsal is PAT/UNR 

3.0* 

0,1 

NM * NM 

- 

4.4* 

0.1 

NM * NM 

Ventral is PATH NR 



NA Not A\ailable, NM - No*. Measured; * - Small sample 
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Abbreviations and Definitions Used in the Comments Column 


All hydration rirr. measurements are recorded in microns. 

BEV - (Beveled). Artifact morphology or cut configuration resulted in a beveled thin section edge. 

BRE - (BREak). T he thin section cut was made across a broken edge of the artifact. Resulting hydration 
measurements may reveal when the artifact was broken, relative to its time of manufacture. 

DKlS - (DHStroycd). The artifact or flake was destroyed in the process of thin section preparation. This sometimes 
occurs during the preparation of extremely small items, such as pressure flakes. 

DFV - (Diffusion Front Vague). The diffusion front, or the visual boundary between hydrated and unhydrated 
portions of the specimen, are poorly defined. This can result in less precise measurements than can be obtained from 
sharply demarcated diffusion fronts. The technician must often estimate the hydration boundary because a vague 
diffusion front often appears as a relatively thick, dark line or a gradation in color or brightness between hydrated 
and unhydrated layers. 

UIS - (Discontinuous). A discontinuous or interrupted hydration rind was observed on the thin section. 

HV - (Highly Variable). The hydration rind exhibits variable thickness along continuous surfaces, T his variability 
can occur with very well- defined bands as well as those with irregular or vague diffusion fronts. 

IRR - (1R Regular). The surfaces of the thin section (the outer surfaces of the artifact) are uneven and measurement 
is difficult. 

ISO - (1 Surface Only). I lydration was observed on only one surface or side of the thin section. 

NOT - (NOT obsidian). Petrographic characteristics of the artifact or obsidian specimen indicate that the specimen is 
not obsidian. 

NV1I - (No Visible Hydration). No hydration rind was observed on one or more surfaces of the specimen. This docs 
not mean that hydration is absent, only that hydration was not observed. Hydration rinds smaller than one micron 
often are not birefringent and thus cannot be seen by optical microscopy. M N VH V may be reported for the 
manufacture surface of a tool while a hydration measurement is reported for another surface, c.g. a remnant ventral 
flake surface. 

OPA - (OPAque). The specimen is too opaque for measurement and cannot be further reduced in thickness. 

PAT - (PATinated). This description is usually noted when there is a problem in measuring the thickness of the 
hydration rind, and refers to the unmagmficd surface charac ten sties of the artifact, possibly indicating the source of 
the measurement problem. Only extreme patination is normally noted. 

REC - (RECut). More than one thin section was prepared from an archaeological specimen. Multiple thin sections 
are made if preparation quality on the initial specimen is suspect or obviously poor. Additional thin sections may 
also he prepared if it is perceived that more information concerning an artifact's manufacture or use can be obtained, 

UNR - (UNRcadablc). The optical quality of the hydration rind is so poor that accurate measurement is not possible. 
Poor thin section preparation is not a cause, 

WE A - (WEAthcrcd). The artifact surface appears to be damaged by wind erosion or other mechanical action. 
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CHAPTER 1: INTRODUCTION 


This document represents the seconcHnterim report of a multi-stage project that 
involves archaeological investigations of a^^^BparceU^ublic land administered by 
the Bureau of Land Management and located^^^^^^^^^^^of Redmond, Oregon 
(Figures 1 and 2). The Bureau of Land Management and the City of Redmond have 
entered into a collaborative agreement to develop the parcel for public use. Currently 
undeveloped, the parcel contains five lava tube caves and a network of unmaintained dirt 
roads for access. Archaeological resources are known to exist both inside and outside of 
the caves (Fagan 1998, Helzer 2002). The caves, along with the natural vegetation, draw 
the interest of local hikers, bird watchers, rock collectors, and nature lovers. The natural 
environment in the area also contains significant evidence for disturbance and vandalism, 
such as spray paint on rock outcrops and caves walls, garbage dumps, and temporary 
encampments. 



Figure 1. View from Redmond Caves Parcel, showing sagebrush/juniper 
plant community, with Cascade Mountains in the distance. 
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Figure 2. Location of Redmond Caves Project Area. 
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The proposal offered by the City of Redmond is to convert the property into to a 
city-managed park with a parking lot, restroom, visitor's center, outdoor classroom, 
access roads, walkways, and trails (Figure 3), The intent is to develop a natural park-like 
setting that would encourage safe and educational activities and discourage destructive 
and illegal ones. The archaeological investigations required under federal laws before the 
proposed development takes place are being conducted by the University of Oregon State 
Museum of Anthropology. Previous archaeological studies at the Redmond Caves parcel 
include excavations in two caves, conducted by Robert Heizer in 1941, and a 
reconnaissance survey conducted by Archaeological Investigations Northwest (AINW) 
for the Redmond Caves Master Plan (Fagan 1998). 



Figure 3. Proposed development for the Redmond Caves Project (Master Plan 1998) 
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The Redmond Caves Archaeological Project is conceived of as a multi-year 
program designed to identify and e valuate the archaeological resources found within the 
gjjjjg£gjparccl. Hie investigations will be conducted as part of a University of Oregon 
class entitled “Field Studies in Archaeology’’ (ANTH 408), which meets fall and spring 
terms and is offered through the UO Field Studies Center in Bend, Oregon (Figure 4). 
This work will guide planning, by designating areas where visitor enhancements might be 
made without damaging cultural resources, by identifying measures for protecting 
significant resources, and by developing a body of knowledge on the nature of 
archaeological resources for public interpretation and education. 

As the Redmond Caves Archaeological Project will be on-going (i.e., conducted 
in separate phases over several years), this report provides a summary of the work 
conducted by the University of Oregon Fieldwork in Archaeology class for Spring term, 
2003. Work during this term was focused on subsurface testing of three open sites 
originally discovered during the previous fall. Special analyses, such as radiocarbon 
dating and obsidian hydration and sourcing were also conducted and are presented in the 
current report. 
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CHAPTER 2: BACKGROUND AND PREVIOUS ARCHAEOLOGICAL WORK 


The Redmond Caves 


parcel lies within the northwestern area of the 
High Lava Plains, in close proximity to the Deschutes River Basin and on the southern 
extension of the Columbia Basin physiographic province (Figure 5). This region also 
represents a zone of cultural transition between the southern Columbia Plateau and the 
northern Great Basin. Redmond Caves, and the associated sites outside the caves, are 
located in the heart of this cultural and geographic transition zone and most likely will 
reflect these cultural uses and patterns observed from ethnographic and archaeological 
records. 



Figure 5. Physiographic and geologic provinces of Oregon and Washington, 
showing location of Redmond Caves vicinity. (Franklin and Dymess 1988), 
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The area can be characterized as a semi-arid zone with a continental temperature 
regime and it is heavily influenced by the Cascade Range. The plain slopes gradually to 
the north as part of the Deschutes River drainage and is one of the southern portions of 
the greater Columbia River Plateau. (Franklin and Dymess 1988). Most secondary 
streams in the area are ephemeral because of scant precipitation and porous bedrock. 
Summers are hot and dry. Average annual precipitation in the area is 12 inches. “The 
porous volcanic structure of much of the drainage allows precipitation to percolate 
downward into the substrata and emerges as springs, thus providing a relatively constant 
source of water, giving the Deschutes a semi-consistent flow of water. (Lebow et al. 
1990)” Elevation of the Redmond Caves averages 3,050 ft. 

Vegetation of the parcel consists primarily of scattered juniper (. Juniperus 
occidentalis^aufibmsi^Artemisia tridentata ), and rabbitbrush ( Chrysothamnus 

such as Great Basin wild rye (Elymus cinereus), 

biscuit root (Lomatiurr^an5yi)^nd sand lily (Leucocrinum montanum) were observed 
in the area this spring (Figures 6-8). (see Helzer 2002 for a more complete discussion of 
the environment and ethnographic background of the region). 



Figure 6. Great Basin wildr ye^Elymuscinereus) 
growing nea 
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Figure 7. Sand lily (Leucocrinum montanum) growing on the 
Redmond Caves parcel. 


Figure 8. Lomatium growing near site 
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2002 Archaeological Investigations 


The University of Oregon Fieldwork in Archaeology class began investigations at 
the Redmond Caves parceHtUhe Fall of 2002. Of particular focus during that term was a 
pedestrian survey of the|^^^^>arcel, the mapping of sites and isolated finds, 
subsurface testing in the area of the proposechsarking loL and visitors center, subsurface 
testing in one site, analysis of collected^^^^B review of archaeological work 
previously conducted, and analysis of^^^^^ollected in the caves by Robert Heizer in 


1941. 


Archaeological investigations at the Redmond Caves parcel for Fall Term 2002 
included a pedestrian survey (in which sites and isolated finds were identified and 

B d), subsurface testing in the proposed parking lot area, subsurface testing in site 
and analysis of^^^^Kecovered from the caves by Robert Heizer in 1941. The 
survey was conductecU^valHng north-south transects at 5 meter intervals. A total of 



caves were recorded and mapped (Figure 9). 



le temporary site numbers^^^^^^^^^^^^vere given to 
the sites identified in the fall 2002. Subsequently, trinomial site numbers have been 
issued by the State Historic Preservation Office in Salem, Oregon. Although there are 
several references to the temporary site names, the permanent site numbers will be the 
primary designation used to discuss the sites in this report. 


Six 50x50 cm probes were excavated in site^^^^^gto determine the nature 
and depth of archaeological deposits at this location. The sediment con sisted primarily of 
>ose volcanic ash: no significant stratigraphic changes were observed. \ 



Twenty 50x50 cm probes were excavated in the location of the proposed parking 
lot and visitors 1 center. No archaeological resources were encountered on the surface 
during survey, and no cultural remains were identified in the subsurface testing, 

K from Redmond Caves excavated by Robert Heizer in 1941, which are 

;gon State Museum of Natural History, were analyzed by students during 

the fall term. 



|While the diversity of 
recovered from the within the caves by Heizer (1941) point to multi-use activities, further 
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investigations continue in order to better assess the archaeological components both 
within the caves and in the sites recorded outside the caves. 


Goals for the Spring 2003 Field Season 


The University of Oregon Fieldwork in Archaeology class continued work at the 
Redmond Caves parcel during the spring term, 2003. Fieldwork was conducted on the 
following Saturdays: April 5 1 ,12 th , 19 , and 26 th , May 3 rd and 10 th . Goals for the spring 
term included the continued test excavations atHHliB n order to identify site 
boundaries and structure, testing at other identified sites outside the caves, continued 
nuroDine^nh^arcel, and a focus on obsidian studies and radiocarbon dating of the 
j^^mm^ecovered by Heizer from within one of the caves. Additional work was 
conducted during this time to more systematically map the recent garbage dumps and 
homeless camps on the parcel. 

The six 50x50 cm probes initially excavated considered too j 

few to accurately assess the boundaries of the site. Seven additional probes were dug 
during the spring term, along with two lxl meter test pits. 
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Figure 9. Sketch map of Redmond Caves Parcel; sites and 
isolates identified fall 2002. Site size not to scale. 




Figure 11. Setting up Test Pit 2 at 
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Figure 13. Measuring depth in Test Pit 2 at 
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CHAPTER 3: SPRING 2003 INVESTIGATIONS 


Test excavations on the Redmond caves parcel were conducted in order to further 
assess archaeological site^dcntific^^h^Universit^fOreeon field class during the 
fall of2002. Three sites were subjected to 

subsurface testing, which included excavation units ranging in size from exploratory 
shovel probes that measured 30x30x30 cm, 50x50 cm test probes, and lxl meter test pits. 
The purpose of these excavatio^^^^adetermine the extent of the site dimensions and 
depth of the cultural deposits, collected for submission to Northwest 

Research Obsidian Laboratory (Corvallis, OR) in order to determine hydration rind 
thickness and obsidian sourcing (Appendix B^Al^xcavations were done in 10 cm 
intervals with the exception of the test pits which were excavaterHt^^m 

levels due to the extremely shallow deposits at this location. Mapping of theK^p£i 
parcel with the use of a laser transit, initially begun in the fall 2002, was continued™ 
(Figures 15&16). A topographic map with closely spaced contours will be generated 
from the data when the entire parcel is mapped. The topographic lines will then be 
superimposed over the aerial photograph of the parcel (Figure 17) in order to show 
elevation changes and site locations. 
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Figure 17. Aerial photograph of Redmond Caves Parcel, 
with cave and site locations. Sites not to scale. 



surface. The site is bordered to the north by a dirt access road, and transected by similar 
roads near the eastern and southern boundaries (Figure 17). 


The site is located approximately 90 meters southwest of Cave ^®The dominant 
vegetation at the site consists of scattered juniper trees, sagebrush, and low growing 
grasses. Several mature juniper trees are located just outside the eastern and southern 
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boundaries of the site, Scattered biscuit root and sand lily were noted in close proximity 
to the site in the spring. 


Subsurface testing at| 


[consisted of thirteen 50x50 cm probes and two 


lxl meter test pits. Six probes were excavated in the fall of 2002. The additional seven 


probes and lest pits were excavate 
site at areas of high probability for 
order to establish the site boundaries' 




wing, 2003. The units were placed within the 
Jeposits and around the exterior of the site in 
:s 1, 8,2, 7, 3 and 5 were sit uated at 5 meter 
/intervals along a 45 degree angle through the site, where the presence of | 
suggested that this was the longest axis of the site. Probes 4, 9, and 11 were place 
perpendicular to this axis to help establish the width of the site. Probe 1 and Test Pit 1 
mark the east and west boundaries of the site. Test Pit 2 was located adjacent to Prohe 3, 
which was the most productive probe excava ted in the fall (Figure 18) . The portion of the 
site that exhibits the highest concentration ol' | 

and below the sur face, is within a 10x12 meter area. Surface rocks and the absence of 
the southeastern boundary of the site led to the decision to cease 
excavahon^Unis site. Results from the excavated probes and test pits provided 
adequate information to confidently assess site boundaries and structure. 


All probes and test pits were excavated in l^nHevels and sediment was passed 
through 1 /8-inch screens (Figures 19 and 20). All ^^^^pnaterial was collected, bagged, 
and labeled for laboratory analysis. The excavated depth of the excavation units ranged 
from 10 cm to 50 cm. 











Figure 19. Passing excavated soil through an l/S* inch screen. 


Figure 20. Screening excavated soil from Test Pit 2 at 
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Excavation Results 



Results from Probes 1-6 were reported in the first interim report on the Redmond 
Caves Ar chaeological Project, Fall 2002, but are included here as well. In addition to the 

f ey, subsurface excavations 
produced obsidianA summary of the cultural 
material uncovered in the excavation units is presented in Table 1. Sediment in the 
deposits consisted primarily of loose, gray sand and silts with 2-5% small angular to sub- 
angular pebbles. Basalt bedrock ranged from surface outcrops to approximately 60 cm 
below the sui±^^£igure 18 presents a map of the site boundaries with deeper, more 
concentrated deposits shown to designate the more productive portion of the site. 




encountered at 30 cm and the probe was terminated. 


The remainder of the excav ation units. Probes 7-13 and Test Pits 1&2, were 
excavated during the spring, 2003. Prob^^va^ocatctHlv^Tieier^iouthwest 
and five meter " 



re probe was terminal 
surface, where the excavators encountered bedrock. No| 
from the lowest level. 



6, at 54 cm below the 
materi al was recovered 
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Probe 9 was located leu meters south of Probe 7. Depth of deposits there was 
ig 40 cm before bedrock was encountered. 

[Figure 23). H™” 




^^^^Prob^O^ocatc^KDueterswest of Probe 7] 

probe was terminated at 3U cm due to 

bedrock. No^^^^^^^^fwoebbtamed from Probes 11 and 12, suggesting that the 
edge of the site is located approximately 10 meters west and north of the central Probe 2. 



Tabl 

el. Site 


Unit 

Level 

Depth ^ 

Probe 1 

1 

0-10 cm | 


2 

10-20cm 1 


3 

20-30cm 1 


4 

30-40cm | 

Probe 2 

1 

0-10 cm I 


2 

10-20cm 1 


3 

20-30cm | 

Probe 3 

1 

0-10 cm 1 


2 

10-20cm 1 


3 , 

20-30cm 1 


4 

30-40cm I 


5 

40-50cm 1 

Probe 4 

1 

0-10 cm 1 


2 

10-20cm 1 


3 

20-30cm | 

Probe 5 

1 

0-10 cm 1 


2 

10-20cm 1 


3 

20-30cm 1 


sxcavation units by level. 
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Tablyl (cont)- Site 


xcavation units by level- 


Unit 

Level 

Depth |j 

Probe 6 

1 

0-10 cm | 


2 

10-20cm 1 


3 

20-30cm1 

Probe 7 

1 

0-10 cm 1 


2 

lO-20cm 1 


3 

20-30cirT| 


4 

30-40cm1 


5 

40-50cm 1 


6 

50-60cm | 

Probe 8 

1 

0-10 cm 1 


2 

10-2 Ocm 1 


3 

20-30cm 1 

Probe 9 

1 

0-10 cm I 


2 

10-20cm I 


3 

20-30cm 


4 

30-40cm | 

Probe 10 

1 

0-10 cm 1 


2 

10-20cm 1 


3 

20-30cm 1 

Probell 

1 

0-10 cm 


2 

10-20cm 


3 

20-30cm 

Probe 12 

1 

0-10 cm 


2 

10-20cm 


3 

20-30cm 


4 

30-40cm 


5 

40-50cm 

Probe 13 

1 

0-10 cm 


2 

10-20cm 1 


3 

20-30cm | 


4 

30-40cm | 

Test Pit 1 

1 

0-1 Ocm | 

Test Pit 2 

1 

0-10 cm 


2 

10-20cm 


3 

20-30cm 


4 

30-40cm 


5 

40-50cm | 
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1 2 3 4 5 6 

Level 


Figure 22. Amount o 



■>er level in 
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Figure 23. Amount of 



cr level ini 


Probe 9. 




Figure 24. Amount of | 


|per level ini 


fl'est Pit 2. 
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Sif 


is located approximately 60 meters east of the mouth of Cave^ 
(Figure 17) and encompasses an area of 228 square meters (Figure 25). Th^site is 
situated on a rocky rise, approximately 2.5 met^^higher in elevation tbanfl^^and 1 
meter higher than the top of the mouth of Cavc^jDeposits in^^^ptre shallow and 
rocky. Test pits in this site were excavated in 5 cm levels, due to the shallowness of the 
deposits. 



Two lxl meter test pits and one 50x50 cm probe were excavated 
during the spring term 2003 (Figure 26). Test Pits 1 and 2 were located in the area of 
highest concentration. Due to time limitations, only one probe was excavated at the site; 
it was located 5 meters to the east of Test Pit 1. Additional probes would help in 
assessing the actual site boundary through sub-surface analysis. 
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Excavation Results 


Test Pit 1 produced the highest concentration of obsidiatt^^^^^hus far 
recovered from a lxl meter unit excavated for the Redmond Caves Archaeological 
Projec^Table 2; Figui^7)Jhis test pit was located in the area of highest density in 

Obsidian^^^^^was most abundant in the first level (top 5 cm) of both test 
pits at this site. Test Pit 1 was excavated to a, 
terminated at 20 cm due to rock i 



?^^^Hdensities in the deposits associated with test pits from 
ecni^igu 


A co mpa rison of 

|arc presentecur^Igure 29. The graph clearly shows that different 
patterns are exhibited from the two sites. These differences could be the result of several 
factors, such as age of occupation, varying depositional environments, or differences in 
topography. As archaeological investigations continue on the Redmond Caves parcel, 
answers to these and other questions concerning the relationship and association of sites 
will become more refined. 
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Level 


Figure 27. Amount o 



y 


5 cm level in TP1 
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Level 


Figure 28. Amount ofl 


>er level in TP2, 
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Upon visiting 


[dents from the University of 


Students also encountered new roads in the area, one which was not present i n 
the fall and which transected the site. The emerging road appears to be the result of 
vehicles moving around the parcel and forging new routes. A recent dump of yard debris 
was also noted. 


In order to gain a better understanding of the ^^^^^^^|dcposits at | 
and to establish with more accuracy the site boundaries, 30x30x30 cm exploratory 
probes were excavated in the site (Figure 32). Probes were initially spaced at 10 meters 
ap art, but additional p robes at 5 meter intervals were excavated nearprobes that produced 
positive result&Atotalafi 22 probes was 



Figure 30. 1495- 


-S-l 


Figure 31. 1495] 


S-2 
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Table 3. Site | 


Unit 

Level 

Depth | 

Probe 1 

1 

0-10 cml 

2 

10-20 cm 1 

3 

20-30 cm 1 

Probe 2 

t 

0-10 cm I 

2 

10-20 cm 1 

3 

20-30 cm 1 

Probe 3 

1 

0-10 cm | 

2 

10-20 cm 1 

3 

20-30 cm 1 

Probe 4 

1 

0-10 cm 1 

2 

10-20 cm H 

3 

20-30 cm I 

30-40 cm 1 

4 

Probe 5 

1 

0-10 cm I 

2 

10-20 cm | 

3 

20-30 cm 1 

Probe 6 

1 

0-10 cm 1 

2 

10-20 cm 

3 

20-30 cm 

Probe 7 

1 

0-10 cm 1 

2 

10-20 cm 1 

3 

20-30 cm 

ProbeS 

1 

0-10 cm 1 

2 

10-20 cm 

3 

20*30 cm J 

Probe 9 

1 

0-10 cm j 

2 

10-20 cm 

3 , 

20-30 cm | 

Probe 10 

1 

0-10 cm 1 

2 

10-20 cm 

3 

20-30 cm 

Probe 11 

1 

0-10 cm ""H 


2 

10-20 cm 

3 

20-30 cm 



































































Tabic 3. (cont.)Sitc 


Unit 

I^evel 

Depth J 

Probe 12 

1 

0-10 cm 


2 

10-20 cm 


3 

20-30 cm 

Probe 13 

1 

0-10 cm 1 


2 

10-20 cm 


3 

20-30 cm 

Probe 14 

l 

0-10 cm 


2 

10-20 cm 


3 

20-30 cm 

Probe 15 

1 

0-10 cm 1 


2 

10-20 cm | 


3 

20-30 cm 

Probe 16 

1 

0-10 cm 1 


2 

10-20 erm 


3 

20-30 cm 

Probe 17 

1 

0-10 cm 1 


2 

10-20 cm 


3 

20-30 cm 

Probe 18 

1 

0-10 cm 1 


2 

10-20 cm 


3 

20-30 cm | 

Probe 19 

1 

0-10 cm 1 


2 

10-20 cm 


3 

20-30 cm 

Probe 20 

1 

0-10 cm 1 


2 

10-20 cm 


3 

20-30 cm 

Probe 21 

1 

0-10 cm 


2 

10-20 cm 


3 

20-30 cm 

Probe 22 

1 

0-10 cm J 


2 

10-20 cml 


3 

20-30 cml 


Excavation units by level 
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CHAPTER 4: SPECIAL STUDIES 


the Redmond Caves Archaeological Project have beer^ubiected to 
a variety of analytical studies in order to enhance our understanding of the|ig£ggi| 
deposits in the area. These studies include obsidian sourcing, obsidian hydration, 
debitage analysis, radiocarbon dating, and macrobotanical analysis. An overview of 
these special studies and the current results are presented below. 


Obsidian Sourcing 


Obsidian, a common toolstonc utilized by indigenous people in the west, has the 
potential to provide archaeologists with valuable insights regarding procurement 
strategies, migration, and trade. The analytical technique of X-ray fluorescence measures 
the trace element characteristics in obsidian specimens, making it possible to identify the 
parent source from which the stone originated. Skinner (2002) notes that while most 
obsidian sources are quite homogenous, the composition of trace elements in obsidian 
varies from source to source. Therefore, if the trace elements of a geologic source are 
known, obsidian artifacts recovered from archaeological sites can be correlated with 
known sources. 


obsidian specimens were selected for X-ray fluorescence analysis 
(XRJF) and sent to Northwest Research Laboratory ii 
were sen t off for analysis in two separate shipments. 

^collected by Heizer in 1941 from within the caves were analyzed, along with I 




found outside the caves during the survey conducted i 


The second shipment of 


g, 


e fall, 2002. 
ieces of 


pent ofnb^bsidiat^tudies included 
collected during excavations In all, chemical 

characterization was conducted on^Jseparate obsidian specimens from the Redmond 
Caves project (Table 4). " 



Six geochemical source groups, five 
geologic s 


'hieh were correlated with known 


8% of the sample. 


The remaining four sources range between 2% and 
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ubmitted to Northwest Obsi dian Labo ratory for 

ource 


analysis. 


Comments 


Heizer Collection 


Rim Results 


Heizer Collection 

Heizer Collection 

Ilei/er Collection 

Heizer Collection 

Heizer Collection 

Heizer Collection 

Heizer Collection 

Heizer Collection 

Heizer Collection 

Heizer Collection 

Heizer Col lection 

Heizer Collection 

Heizer Collection 

Heizer Collection 

Heizer Collection 

Heizer Collection 

Heizer Collection 


Surface 


Surface 


Surface 


Surface 


Surface 


Test pit 2,0-10 cm 
Test pit 2,0-10 cm 
Test pit 2.10-20 cm 
Test pit 2, 10-20 cm 



NM i NM 

1 2.2* 0.0 

2.1± 0.1 

1 2.6± 0.1 

3.2±O.I 

2.0* 0.1 

2.4* 0,1 

1 2 . 1 * 0.0 

1 2.6* 0.1 

I 2.2* 0.1 

2.1* 0.1 

1 2.0± 0.1 

2.0* 0.1 

2.1* 0.1 

2.0* 0.1 

1 2.1* 0.1 

1 2.4* 0.1 

3.1±0.1 


Inm*nm 


1XM±NM 


1 NMi NM 

1NMiNM 

|NM rNM 


NM+- NM 

NMi NM 

NM* NM 

4.S* 0.1 
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lubmitted to Nort hwest Obsidiai^a horatory for analysis. 

I Rim Results 


Comments 


[Test pit 2, 20-30 

cm 

Test pit 2 S 20-30 

cm 

Test pit 2, 20-30 

cm 

Test pit 2, 20-30 

cm 

Test pit 2, 20-30 

cm 

Test pit 2, 20-30 

cm 

Test pit 2, 20-30 

cm 

Test pit 2, 20-30 

cm 

Test pit 2,30-40 

cm 

Test pit 2,30-40 

cm 

Test pit 2, 30-40 

cm 



3.1± 0.1 


Test pit 1 , 0-5 cm 1 

Test pit 1 , 0-5 cm | 

Test pit 1 , 0-5 cm I 

Test pit 1 , 5-10 cm j 

Test pit 1 , 5-10 cm 1 

Test pit l t 0-15 cm I 

Test pit 1 , 0-15 cm I 

Test pit 1 , 15-20 cm I 

Test pit 1 , 15-20 cm I 

Test pit 2 , 0-5 cm 1 

Test pit 2 , 0-5 cm j 

Test pit 2 , 0-5 cm 1 

Test pit 2 , 5-10 cm 1 

Test pit 2 , 5-10 cm 1 

Test pit 2 , 10-15 cm 1 



3.2± 0.1 

5.4± 0.1 

4.9± 0.1 

NM±NM 

5.1-tO.l 

5.4± 0.1 

5.0.1 

5.2± 0.1 

5.0± 0*1 

5.0±0.1 


Inm±nm 

Inm±nm 

Inm± nm 

Inm±nm 

1 NM± NM 

Inm±nm 

1NM± NM 

1 NMi NM 

1 NM±- NM 

Inm±nm 

1 NM± NM 

1NM± NM 

1NM± NM 

1 NM±NM 

| 53*0.1 
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These figures change significantly when the results from formed tools are viewed 
separately from debitage. It is typical to find a higher degree of source material among 
formed tools than among waste flakes recovered from the same site or site complex 
(Connolly and Byram 2001), Formed tools represent more diversity of source material 




Figure 33. Location of geochemical sources in relation to vicinity of 
Redmond Caves (Skinner 2003, Appendix B). 
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Figure 34. Obsidian sources representevHn^^^^^from the Redmond 
Caves Parcel, includin^^^^Hfrom within the caves. 



Figure 35. Obsidian sources re 
two sites! 



e Redmond Caves Parcel. 


om 
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Obsidian Hydration 


Obsidian hydration is a dating technique known to archaeologists for at least four 
decades (Friedman and Smith 1960). It is based on the principle that atmospheric water 
diffuses into the surface and interior of the natural volcanic glass. This action produces a 
visible rim that can be viewed and measured with the aid of a microscope. Specimens are 
prepared on a thin-section slide and the thickness of the “hydration rind” is measured and 
recorded. These measurements produce evidence of relative dates, with thicker hydration 
rinds suggesting older dates. However, the hydration rates are known to vary with 
obsidian source material (Skinner 2002), therefore it is essential to perform X-ray 
fluorescence analysis to determine the source of the material in order to interpret the 
significance of the hydration reading for any given specimen. 

Hydration rates are influenced by variables such as chemical composition, 
temperature, water vapor pressure, and soil alkalinity (Skinner 2002). Calibration of 
hydration rates must then be developed with consideration of physiographic region, 
climate, and geologic source material. 



occupation on the Redmond Caves parcel, but also contribute significantly to the 
archaeology of central Oregon in general. 


Debitage Analysis 
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Flake class consists of four different debitage categories: complete flake, broken 
flake, flake fragment, and debris. A complete flake is a flake in which the striking 
platform (point of applied force) is present and the margins are intact (not broken). A 
broken flake contains the platform, but the margins are broken. A flake fragment is a 
flake in which the platform is missing. Debitage that exhibits no discemable single 
interior surface is classified as debris. Sullivan and Rosen (1985) argue that high 
proportions of broken flakes and flake fragments in an assemblage suggest that flaked 
tool manufacture occurred at the site, while high proportions of complete fragments and 
debris suggest core reduction. 

The amount of cortex on each piece of debitage is used to determine whether a 
flake is categorized as a primary, secondary, or interior flake. A primary flake contains 
90 - 100% of cortical material on the dorsal surface. The dorsal surface of a secondary 
flake contains a lesser percentage of cortex; while no cortex is present on an interior 
flake. 
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Redmond Caved 
Site] 


analysts 




Count by Type/Size (cm) | 

Size (cm) 


x < 0.5 

0.5 < x < 1.0 

1.0 < x < 2.0 

2.0 <x < 3.0 

3.0 < x < 4.0 

Total 



PercentasebyType/Size(cm)^^^^^^^^^^| 

Size (cm) 


x < 0.5 

0.5 < x < 1.0 

1.0 < x < 2.0 

2.0 < x < 3.0 

3.0 < x < 4.0 

Total 


Figure 37. Results o 



analysis for sit 
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Redmond Caves | 
Site: 


analysis 





Size (cm) 

x < 0.5 

0.5 < x < 1.0 

1.0 < x < 2.0 

2.0 <X < 3.0 

Total 



Percentage bv Tvoe/Size {cm 



Figure 38. Results o 



lalysis for site 
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Analysis of 


from Redmond Cave 


Basketry is among perishable remains from prehistoric sites highly valued by 
archaeologists for two main reasons. First, recovery of basketry items in archaeological 
sites provides the rare opportunity to conduct direct dating on cultural remains by 
radiocarbon analysis. Second, by studying stylistic variability of sandals and other 
woven materials across space and through time, researchers have gained valuable insights 
into cultural patterns and ethnicity of prehistoric populations (Connolly and Barker 
2003). 


Archaeologist Robert Heizer conducted investigations in the Redmond Caves in 



removed irom me surtace ot uave i ana curat 
Museum of Anthropology in Eugene, Oregon (Figure 39). A piece of this^^^^w 
sent to Beta Analytic^nc. for AMS radiocarbon dating. Results from this analysis 
indicate that the f^^lates to 1820-1710 cal BP (Beta-177958, Appendix A). 


ate 
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There are three main types of sandal types represented in archaeological sites in 
the Northern Great Basin. These include the Fort Rock style. Multiple Warp and Spiral 
Weft types (Figure 40). The Fort Rock style sandal consists of an open twined toe flap, 
no heel pocket, usually has five robust warps, and falls within the dates of 10,500-9,200 
cal. BP (Connolly and Barker 2003). Multiple warp type sandals date to a much broader 
time range, from 9,400 cal BP-contact. They are characterized by the following features: 
8 or more sole warps, twined from heel to toe, sole and heel pocket cup around foot, and 
toe flap of untwined warp fibers (Connolly and Barker 2003). The spiral weft type dates 
from 9,400-1,700 BP and contains a flat sole, twined in spiral from the center, warps 
perpendicular to axis of foot, attached heel pocket, and no toe flap (Connolly and Barker 
2003). 



(from Connolly and Barker 2003.) 
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CHAPTER 5: DISTURBANCES 


In addition to archaeological resources, modem disturbances have been 
documented at the Redmond Caves parcel, of 2003, a University of Oregon 

student conducted a systematic survey of the^^^^Bo record all evidence of modem 
human encampments and garbage dumps. Nortn/soutn transects were spaced at 5 meter 
intervals across the entire parcel. Photographs and GPS coordinates document the 
location and content of the disturbance. Glass dumps and can dumps will be subjected to 
further analysis in the Fall, 2003 in order to determine if any significant historic 
components are present in these locations. The locations of the dumps and encampments 
are shown in Figure 42. The letter “C” designates locations of encampments, while “D” 
is used to identify garbage dumps. Figures 43-61 are photographs that correlate to the 
locations on the map. As the Redmond Caves Archaeological Project continues, any new 
disturbances will be recorded and mapped. 



Figure 42. Map of Redmond Caves parcel, with locations 
of camps (C) and dumps (D) noted. 
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Figure 45. Industrial dump: map designation 
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CHAPTER 6: CONCLUSION 


This report represents the completion of the first year of a multi-year project in 
which University of Oregon students, under the guidance of the staff at the Oregon State 
Museum of Anthropology, engage in archaeological research at Redmond Caves. The 
work is being conducted for the City of Redmond and of Land Management, 

who are engaged in a collaborative effort to develop thc^^^^JiLM parcel into a city 
managed park. Students involved in this project are enrolled in the Archaeology Field 
Studies class (ANTH 408) in Bend. The course is offered in the Fall and Spring terms; 
each term is divided into fieldwork and laboratory analysis (Figures 61 and 62). 



Archaeological investigations at the Redmond Caves parcel for Fall Term 2002 
included a pedestrian survey (in which sites and isolated finds were identified and 

« d), subsurface testmtMn the proposed parking lot area, subsurface testing in site 
and analysis of^^^^^ccovcrcd from the caves by Robert Heizer in 1941. The 


seven 


Subsurface investigations conducted during the Fall included six 50x50 cm probes in site 

Mflmd twenty 50x50 cm probes in the location of the proposed parking lot and 
visitors’ center. 


Subsurface investigations continued in the Spring, 2003 at three sites in the 
Redmond Cave^icinity. Seven more 50x50 cm probes and two lxl meter units were 
excavated Twenty-two 30x30 cm exploratory probes were excavated in L|gj 

and one 50x50 cm probe and two lxl meter test pits were excavated ini: : ; 


A total of thirteen probes were excavated in^JJover the span of two terms. 
These probes helped determine the actual site boundaries and areas of highest 

concentration of archaeological resources within the site. 
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Figure 61. University of Oregon students doing lab work. 



Figure 63. University of Oregon students doing lab work. 
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addition to field excavations and labwork, special studies were conducted on 
from the Redmon d Caves project. X-ray fluorescence was performed on 
obsidian^^^^^^^Hby Northwest Research Obsidian Laboratory in Corvallis, 
Oregon. Results of this analysis, presented in Appendix B, i ndi cate^hat six separate 



These results need further analysis, including comparisons with patterns 
exhibited from other sites in Central Oregon. Further analysis will also be necessary to 
gain a more complete understanding of the obsidian hydration results. It is hoped that 
hydration rates for various obsidian sources in the Central Oregon sites will become more 
relined as a result of this project. 



Plans for the second year of the Redmond Caves Archaeological Project include 
analvsi^f the can and glass dum ps to asse ss the age of these deposits, testing 
^^J^^Hfurther mapping of the ^J^Jparcel in order to produce a more refined 
topo^pmc map of the area, and beginning the investigations of archaeological resources 
within the caves. These activities will take place with close consultation with the Bureau 
of Land Management and the City of Redmond. 
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APPENDIX A 


BETA ANALYTIC REPORT OF RADIOCARBON DATING ANALYSES 



BETA ANALYTIC INC 



DR. M.A. TAMERS and MR. D.G. HOOD 


UNIVERSITY BRANCH 

4985 S.W. 74 COURT 

MIAMI, FLORIDA, USA 33155 

PH: 305/667-5167 FAX: 305/663-0964 

E-MAIL: beta@radiocarbon.com 


REPORT OF RADIOCARBON DATING ANALYSES 


Dr. Dennis L. Jenkins 


Report Date: 4/24/2003 


University of Oregon 


Material Received: 3/31/2003 


Sample Data 


Measured 13C/12C 

Radiocarbon Age Ratio 


Conventional 
Radiocarbon Age(*) 


Beta - 177958 1820 +/- 40 BP -24.7 o/oo 1820 +/- 40 BP 

SAMPLE: 1-11921 

ANALYSIS : AMS-Standard delivery 

MATERIAL/PRETREATMENT: (bark): acid/alkali/acid 

2 SIGMA CALIBRATION : Cal AD 100 to 260 (Cal BP I860 to 1690) AND Cal AD 290 to 320 (Cal BP 1660 to 1630) 


Dates are reported as RCYBP (radiocarbon years before present, 
“present* - 195QA.D.)- By International convention, the modern 
reference standard was 95% of the Cl4 content of the National 
Bureau of Standards' Oxalic Acid'S. calculated using the Libby C14 
half life (5568 years). Quoted errors represent 1 standard deviation 
statistics (68% probability) & are based on combined measurements 
of the sample, background, and modern reference standards. 


Measured Cl 3/C 12 ratios were calculated relative to the PDB-1 
international standard and the RCYBP ages were normalized to 
-25 per mil. If the ratio and age are accompanied by an (*), then the 
Cl 3/Cl 2 value was estimated, based on values typical of the 
material type. The quoted results are NOT calibrated to calendar 
years. Calibration to calendar years should be calculated using 
the Conventional Cl4 age. 









CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS 


(Variables: C 13/C 12=-24.7:lab. m ult= 1) 

Laboratory number: Beta-177958 

Conventional radiocarbon age: 1820±40 BP 

2 Sigma calibrated results: Cal AD 100 to 260 (Cal BP 1860 to 1690) and 
(95% probability) Cal AD 290 to 320 (Cal BP 1660 to 1630) 

Intercept data 

Intercept of radiocarbon age 

with calibration curve: Cal AD 220 (Cal BP 1730) 

1 Sigma calibrated result: Cal AD 130 to 240 (Cal B P 1 820 to 17 10) 

(68% probability) 
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References: 

Database used 

Calibration Database 
Editorial Com ment 

Stviver, M, f van der Pllcht, H„ 1998, Radiocarbon 40(3), pxii-xttt 
INTCA L98 Radiocarbon Age Calibration 

Stviver, et ♦ al. t 1998, Radiocarbon 40(3), pl04f-1083 

M atkem atics 

A Simplified Approach to Calibrating Ct4 Dates 

Taima> A. S.> Vogel\ J. C„ / 993, Radiocarbon 3S(2) f p3J7-322 


Beta Analytic Inc. 
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NORTHWEST RESEARCH OBSIDIAN STUDIES LABORATORY 
REPORT OF X-RAY FLUORESCENCE ANALYSIS AND OBSIDIAN 
HYDRATION MEASUREMENT 
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JRay Fluorescence A nalysis and Obsidian Hydration Measure mentof_ 
bsidian from Sites 

Three Isolates, Redmond Laves V icinity, Deschutes County, Oregon 

Craig E. Skinner and Jennifer J. Thatcher 

Northwest Research Obsidian Studies Laboratory 



lobsidian artifacts froirj 

jlSO-3, (N=l), ISO-4 (N“l), and ISO-5 (N=l), Deschutes County^^^^^^ge 
submitted for energy dispersive X -ray fluorescence trace element provenience analysis^ 
the characterized specimens from 

processed for hydration rim measurements. The samples were prepared and analyzed at the Northwest 
Research Obsidian Studies Laboratory under the accession numbers 2003-06 and 2003-53. 


Analytical Methods 

X-Ray Fluorescence Analysis. Nondestructive trace element analysis of the samples was completed 
using a Spectrace 5000 energy dispersive X-ray fluorescence spectrometer. The system is equipped with 
a Si(Li) detector with a resolution of 155 eV FHWM for 5.9 keV X-rays (at 1000 counts per second) in 
an area 30 mm 2 . Signals from the spectrometer are amplified and filtered by a time variant pulse 
processor and sent to a 100 MHZ Wilkinson type analog-to-digital converter. The X-ray tube employed 
is a Bremsstrahlung type, with a rhodium target, and 5 mil Be window. The tube is driven by a 50 kV 
1 mA high voltage power supply, providing a voltage range of 4 to 50 kV. For the elements Zn, Ga ( Rb, 
Sr, Y, Zr, Nb, Th, and Pb that are reported in Table A-l, we analyzed the collection with a collimator 
installed and used a 45KV tube voltage setting and 0.60 mA tube current setting. 


The diagnostic trace element values used to characterize the samples are compared directly to those for 
known obsidian sources reported in the literature and with unpublished trac^lement data collected 
through analysis of geologic source samples (Northwest Research 2003). ^|^|are correlated to a 
parent obsidian source (or geochemical source group) if diagnostic trace element values fall within about 
two standard deviations of the analytical uncertainty of the known upper and lower limits of chemical 
variability recorded for the source. Occasionally, visual attributes are used to corroborate the source 
assignments although sources are never assigned solely on the basis of megascopic characteristics. 


Obsidian Hydration Analysis. An appropriate section of each^^JHis selected for hydration slide 
preparation. Two parallel cuts are made into the edge of the^^^fising a lapidary saw eq uipped w ith 
4-inch diameter diamond-impregnated .001" thick blades. The resultant cross-section of theT 
(approximately one millimeter thick) is removed and mounted on a petrographic microscope : 

Lakeside thermoplastic cement and is then ground to a final thickness of 30-50 microns. 


luipDe^'itf] 

■■ 

e slide with 


The prepared slide is measured using an Olympus BHT petrographic microscope fitted with a filar screw 
micrometer eyepiece. When a clearly defined hydration layer is identified, the section is centered in the 
fiek^f view to minimize parallax effects. Four rim measurements are typically recorded for each 
|or examined surface. Hydration rinds smaller than one micron often cannot be resolved by 
optical microscopy. Hydration thicknesses are reported to the nearest 0.1 pm and represent the mean 
value for all readings. Standard deviation values for each measured surface indicate the variability for 
hydration thickness measurements recorded for each specimen. It is important to note that these values 
reflect only the reading uncertainty of the rim values and do not take into account the resolution 
limitations of the microscope or other sources of uncertainty that enter into the formation of hydration 
rims. 
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Additional details about specific analytical methods and procedures used for the analysis of the elements 
reported in Table A-l and the preparation and measurement of hydration rims are available at the 
Northwest Research Obsidian Studies Laboratory World Wide Web site at wvw.obsidianlab.com. 

Results of Analysis 

X-Ray Fluorescence Analysis. Six geochemical obsidian sources m^ource g roups, five of which were 
correlated with known geologic sources, were identified among the^^)bsidian^H^|thal were 
characterized by X-ray fluorescence analysis. The locations of the sites and the obsidian sources are 
shown in Figure 1. Analytical results are presented in Table A-l in the Appendix and are summarized in 
Table 1 and Figure 2. Descriptive information about the identified obsidian sources is outlined in 
Table 2. 
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Table 2. Description of obsidian sources identified in the current investigation, Summaries include results of unpublished field and geochemical source 
research conducted by Northwest Research, Table is continued on the following page. 
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Table 2 (continued). Description of obsidian sources identified in the current investigation. 
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